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1 9 8 1 
ilESOMS f . ' -y >• s 
Tart • I 
iv:J^ 
I '' SEP '93i 
'iffovnt invvaUgaUoDfl on tiM eti«ilttry of ^cMOsiUooa 
emm^*^^^* «^Nr« l«<3t to Iha dlMoveiy of a iiiMii«r nf r«a««iCc« 
11i«(S« rooswilt liftV* !i«»ii rotntf to lio of great sfBtliotle u t i l i t y 
a«tf tHelr um la itroettirftl aodifieatiim boa b««a of sraat 
si gal fioattoa* Savaral f»afi«ra dsaorltilag divaraa appUaatiooa of 
aitaaa r«aga«ta ia 8«s<^al| aii<t of ol l lorotr iaat^tai laao i a 
partiQulary liava apnaarad* fiia •a raat l la aat«trt of olilorotri«* 
ta^tftylsitaae vaa ptit to taat ay raaatloa of tbia raagaat aitH a 
varlaty of ruaetaata in obol««taB« aariaa* viiyir atuiliaa ii«re 
shtmra ttiat olitorotrittiitJhytalliBia 
(a l Ibeliaraa at m aoiilf 
(It) ia fl aidiatilata for i^naral aeida ia ataroiilal raaotioaay 
<o) ia a «tibatitttte for aoatie aoid ataOf 
{&) i a IIS aseffllaat sliloriaatiag agaat l i t i i t i t t l a aide aff«iita» 
C«) radUQeK thm olafinio a i t ro groap praaaat ia r iag *B* of 
t t t roida to Icotonaat 
it) i « a l»«tl«r daoxiaatlag agaat for ttarotdal d«oaiaaa and 
3»ft<->dioiiBaa, 
(g) i « a aora aoitatila roageat for ttia praparatioa of obloro* 
hyaria fron 9«6«-tpo3cidaa ia olioleatana aariea* 
•• 41 • 
la t)i« ptmmmt iiiVMtts«Uont «• sttlijtoteii altro ol«fias 
m.(!i a^oiA t^ts (lorn^xxEXli ta rwMtloii nAth wrriag wMMit« of 
i^|or«itri««tiiylslliBi« in pr«t«mi« or «db«Mitt» «r siac tfott a | 
man tttii|^ «r«t«Br«« 
Hasatioa of tUroitfal aitro alanaa (I«-fI I) altii ttaiora* 
trlaatftjrltl liiao ia pr«««ao« of slao dmt tar* roapoaUvo kotimaa 
itf'^t}m 3^«€hloro^i««iltroi^9l«at'<<l««i« ( I I I ) ia prosoaea of 
aaall aaosiat of atae ami prodoood {vDi (VXI) aad (Vl l l )« 
^oifavafy roaotmto ( t ) wid ( I I I yiolito<i prodaoto (XV) aa4 (V) 
tavarlfllity. 
(I) t , a 
(11) t , ^^ ft« 
( i n ) I, ex 
(xy) I, a 
(V) X, UM 
( « ) x» ex 
cxsi^ og 




•• iii •» 
mti st«e di»t firodooAd k«t<Ni«« (iv«4ri) ros!i««UY«iy* Qjtiwmm 
itX^ia) ^mn iiAiJfMt^ a to niMtUoa witii ohtorolri««tlQriait«i« 
I! 0 
( l y ) IE, fif 
(V) % 0A« 
(VI) Xt CI 
M-mi 
(tX) X, H 
(X) X, 0JI« 
(xD %9 CI 
8|I4«aH 
(Kf) X»()iItftitCI(<'< )t«^ftt 
(XVI) XtCl |a i ,€ l {M|MV 
•a-OH 
ClStMn i. (Vl) 
(til) 
9tailar trtfttMSt f^imltHv^ •ssluslvciy •aiuralta d&ii«l«s« (XXI)* 
• tir *• 
VlT 
inn) T, H'^m (x:a) 
tritt«tiqptflllaBft m0 viim Aatt K«r« 3& !^il«r<»0lioltst<-4«>wi<^«OiMi 
( f t l t ) * libit rtMlloo «li«ii omidaeUtf tn prmwmwi of M M U I Mtosnt 





3P)«A9«toxro^olo«t«s<^oa*7«cNi« ( n x ) oa troAtSMt oltli 
e^t«rotriMitftirliilaii« m€ slttQ dust ritnti»lM€i (juav) M H ( X X T ) * 
•• Y •• 
3|7««<(mtoriMitt9l«»t«4««ii«»r«*<(ifM (Xd provided CXXI¥) tmlf t s t e r 










3&«r1t AsetaU (tXX) wHtoh OR aeotrloUoii {m^^/ff) fomloted (XXXII. 
ClSlHi^ 
OAe 
(txri) (XXX) (XXXI) 
" f l •• 
K iit«llar tr««ta«iit of 3^iilor»-3«Q|>««»|ilo«9f)'*iikoi«itiw« 
(tturn) vitli elitorotri»«tiiflail«i* provlttftd i^lor9l4r«ilM (apuui) 
(Hadtloil tut til m^M prodowi^ (Xtf lV). 
(Ttrn) (ixiaii) 
aA« 
RttMtloB of Sy6<^'-<isldo«84«obiiU«tiin9«4Hrl aMtAttt 
( iCtntt) MRU i t * 3R>«0hliiro «tt«l9git9 (XXIX) witii •&lorotrl«iliirl<* 
•Itane In tbe ttftttnl vugpt «ff«r<i«d eiil9r<my<triita (ipaar) aad (jpQQfX) 
• v i l -
( t w i l l ) \f u4o 
(XXIX) t , Cl (XXXVll X, Gl 
Part - H 
In r«o«iit pasty a iiiierii«r of alvroldal t t t raaole* vara 
tyittfii!«iMd In aor laliortttorsf ac^aly pertaiainn to riag A aad 
'^  mttlelt rnqr btf pottntial t lpo l f t ls Inhitiltors* f u r t ^ r atlaaptsy 
In preaimt attidjr ««re m&4m to fljrntliaaiaa ataroldal tatrasolat froa 
hl tDtrto tmatrplorad t ta rHda l katonaty nxaeh aa (]:%lVlI>y and 
(TtXV'ITT), unaatoratad katonaa (KTXlX)y (Xli), (XUl) and (JCUI)* 
nt<»not9traxolflf vara darlved froa dtaaoaaa ( X L I I I ) | (XUV) and 
iXhV) hut dlanona (XJUn) provldad prodtiota idaai leal to tbe 
emspoimdm dnrivad from {XXXLX)» 
micet^at (XTWII) on traatudnt vltt i axaaM of nrdraaoio 
aol'1 {uftiag lF^«>«tkeratQ aa eatalyat) gsra blttatraxolaa (W«'LI) 
and ivuytu)t and aonotetraaola ( X U I ) * OiKefoae (XXJEI^III) on 
attailar traatneat gara acmotatraKOlii (l,) and an atiaiMrnal pro^lttett 
S^nHiaeo-^^totraxole ( U ) . iftiiatoratad dlona (o:cl9l) fnrnlsltad 
nmiotatrAKotet (Ul) m^ {htll)^ laotons (UV) and {Ui)f laotwi 
« v i t i « 
tetrsxoU (l^l) md UnUtraxoU (U^II). S imUr tr««Ui««t of 
iXJU) prmta^a ^•41tMtcme (LTIII}, iili«r«M (XU) «tfoitto4 (UX) 
and {hx)m dP>«<flroiioeliole8t-4<«»««G«on« (IMI) «li«a tolijootod 
trndBt Idsatioal eoadttiimst g«r« 41 •iic»t«trasol« (i#XI)« iH9aoti*m 
of di«aoa0 (XUti) wit& txeoM of hr^rasole aeid and tiorea 
trifloorfdtf ntliftratft j|«r« ditmoUtrmxolw {UMl) and an oxidation 
liroflaet {l*xril)« Traataaat of dii»a(ni« (XU^) priwiitad (LXIV)| 
dlanfHia (tUT) prodaeadi diaaototraaolt {hS^) mA ttiaaoaa {lOJfl) 
finrslalted prodoota ( U I ) , (UV) mA ( yr i l ) . 
H 0 
(xjoyi i ) 
Ms 
(XUTII) (xurui) 




(XXXII) ( U I ) ( U U i 
T JL 







•» X •» 
(TU) (Lriii) 
AOO BfJ^«Buirittr Aeu 0 fl 












Piurt - IH 
R#itetlwi of t f r o m * ! <lt«iimti id to 9«ri»ii»i»lq mlA 
nodirtomtion In sfffroldi sk«l«toii htm t>««ii it Miijiir tiMisioftl 
^dft«v(mr tfarini tim past MVeral doci«d«s« A atia*«r of p«|i«r« «Ha 
the propamtinn of stcroiHal opoxr dottpoondt «a4 their derivativet 
tiova iq»paarad* Sona oxattaroida hava baan alman to poaaaaa 
{j^rtotoxlo ti^iirlouir md ara thua of paaaibla intaraat aa aistlttniati 
mg_tmt9* lit thia invaatlKati^Sf • • atitijaota€t aaail/ aaeaaaiiila 
^lanonaa aueh aa eholaata«a|t<Hli«t«6-(iaa ( l l i l l l } t 6«-aeatoi|reitolaat 
4|9-4i«ii«?<»aRe iXLtV) aatf a«tt}iox3PoholaataHltO'HUaa<-i3«oaa (XUr> 
to raaett»fi at roo« taaparatura aith parhaaaoio aoiii la praaaaoa 
of |i«tot«iaiaattl9lioale aotd aa eataljrata Oiaaeoa ixuil) uadar 
paraoid oxidation afforded epoiy darivativaa (Lxri), (I^ JC^ II) aad 
(I^ WTIT)* Oitamia (tUtV) on alailar traat«Mt g«ra apoxy 
derivative {unx) and (UVL)* Siailariat diea<»e {XJM) fomialied 
hydroxr derivatives (LtXI) and (LXOI). FreaeAoe of a hydrosy 
groop in {hXM) and {uvai) wmn eahataatiatad thromh Iheir 





















Part - IV 
r f aottoa of wo»yqitoU»t«iig» wltft w t w 
MA «vt«ii«tv« »ttt(^ r»g«r4liig tii« |ir»ii«r«tl«t and atdiiQiaAl 
twportaneff of imiacMitorotda Hai bMii <foso to H M lost two 
<toQ«d»a« Vaiiotis otoroidol oaiiiot ti«v« iiooa fetai€ lo lia aaaflK 
otfttad «itti potaatial biologieal aot lvi t laa (t«g» traa^itiUtTt 
aatlomnrulaaat aa<t maoatftatlfi ate }* Xa vla« of tHaaa pro^r t iaaf 
fm Hsra •jraUioaiaad ataroldai iwlaaa tliromii tka raaatioa of 
apojQrcAolaatanaa witii diffarant wsiaaa l a prasanaa of aatar as 
aataljrat* 
Raaettott of S«dK<«oxido«^-<^oiaatatta-3|!>-irl aaatata 
(tXTTTT) mH I t o 3^-eliloro mtAUgm {xnxj lAth matli]ri» i ao* 
pirofirt* n-liatyl and baa^jrl aalaa liaa pr^tdad d^^»attiiio«»il« 
li3rdro«r<*S<<«oliolaataaa darivativaa ia a l l oaaaa bttt ( IXIX) aliaa 
traatad witli tiaitj^laalne la atiuaotia aadliai gaifa (ItXXXlI)* 
- 3<(r -
iVlT 
mm SI m M 
a„0 {twi drQfimp 
« . tt« 
TWIII) t» OA9 
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730C3 
T3003 
Trnm^-fM OF CHE'ilSTHr 
( ^ ^ , 
Tfcda la to mrUff ths* tlJ« work detcxli&«d 
In tfcdg thesis i s the orifrtnal work of the ewJdidati 
and la auitebla for autrilasion. 
^^ 
( Dr.iaaeeis H»Kli«i ) 
Heod«r in Cfsonittfar 
f vlsft to expr»i« my d«tp ftottiit of g^atit^* to 
Rr« il«H, Kkaa for his gutdoneo* He ftas b««a « grtat toitrett 
of Intj^imtioii to iMf i»tf tiot almort oaooitragoif m4. wiaijitoit 
during tlio doYolopmiat of tbis iiorit» I ovo «i Moraotw do&t 
to Hin for bio flitioero «^vio«| btliifttt oitfgooti^o ootf 
gsmoatftetie attitiMio towards «v« 
I flfli oxtroaety tiiaalcful to Prof* H.S, Ai»iidt for osofal 
^iso»isifm« 
I oirtoafl agr tbaaks to Prof* w* Uajmrnt, fitoad, OojiartitoBt 
of t^offistrr fmr proiridioi aoeoasarjr roaoaroli faoil i t ios* 
Tfeicuiitt luro also due to my ooll«agit«a for tfeNiir beip 
and oooporatioa. 













U flfl>li8rio«r of Stmt StUoon Reagmts 
2« f«tr«aol0sl«ro&d« 
4* tetiit}«8t«roidt 
1« HttMtioB Of Clilorotrl««tli]floilan« idtb soat 
CHolootoao D«rivotlvos 67 «• iO 
a* HoaotlOB of Steroidal C«toiioi nith 
n^draxoio iloid 91 * i l« 
3* ROMUOB of itorcMldal OteaoiMo id tit 
Peilxinsote Aetd 117 «• lat 
4» Raaetloa of ESpoi^ ^eltoUitaiitB nita Aiiaas ia7 * 137 
nispBnmmfAJU u s • aoo 
ngimEEifcss aoi • ^r 
StMlfARf 
SUhNART 
P«rt - I 
Reotnt lnvt«tlgsiio«ff on tli« ehomintry of orcoaoollioM 
9fmpotm^M HdVff l«d[ tn tti« dloeovorr <^ « amOivp of roageats* 
Thes9 rsafeitta hm^ bmn tam^ to bo of great oyathotie u t i l i t y 
fiTf! thoir ttstt In •ti'ttotural wodifiQation bao booa of groat 
«lgQiftoiAe«« Soveral paporo doooriniog divoraa appUoatloas of 
stlime roagoato in gooeraly aiMl of ottlorotrinotitjrlsilaae i a 
DarticalaTi Have apfioarod* the vor iat i lo aattura of otitorotri-
nethylsi loae vas put to tast by rtaetioii of taio roagonl !«itti a 
varioty of maotiuts in obolostane aorioi* l^or ottidiaa tiaira 
shonn tfiat ehlorotriaothyloilnno 
(a) Heliavoa as on aoictf 
ih) i « a tnlistitulo for aiaoral aoida in ttaroitfal roaottonsy 
(e) i s a «»tili«titttto for aoetio aeid aloo, 
{(i) In m o3ce«tl«nt ofilorlnnting agent witb l i t t l e side effeet«« 
C*») redtiooB the olfifiale nitro iroop present in ring 'u* of 
steroids to ketonest 
(f) i e a better deoxiaatini agent for steroidal 6«osiaes and 
3y6«Kli03dLnea» 
(g) IM a aore suitable reagent for tbe preparation of itfiloro^ 
bydrin froa 9f6«-epoxides in ^olestaae series* 
• it • 
tn thn prm»«»t imrtstlgatloiii wo siaij|««t»ii ttitro o l s f i a i 
naid •poxi«i«8 (tWI'-tfrxJv to reaetioa v i t^ ifafyiag aaotnts of 
ci^lfH»otiriM«l^lstlimo in pr««fin08 or absevwe ol sine dust at 
noaotimi of 8t9roid«l a l tro al«fiaa (Z-XIZ) idtii etiloro* 
triaettirlsi laao ia pr«a«iie» of sino dust garo roaiioetiva katones 
(T</«7I)» 3pH[;hloro«>0<-«iitroeliol«st«4<<-«n« (III ) in praa«Boo of 
aitall aaoimt of xino dtist produead (Vl ) , (Vtl) and (VIII}• 
rfowavar, reaQtwta ( I ) and ( t i ) yielded prodaete (IV} and (V) 
Invariably, 
( I I ) x^ OAe 




(IV) X9 H 
(V) ILy OM 
(VI) X, CI 
ClSi^a. 
("^5 f^ i^aaa l t i J tmt )^^^ '^ • 
H 0 CV 
(VII) (VlII) 
- Hi -
Ojcinds (lX*xr) wtmm treated «i«h Qiilorotrltt«t^]rlsilaae 
aod ssine dust proditoad Icetoitss (X¥-iri) reapnotivtly* azia«9 
(tX'^M) utifiii Bt^jeeted to rmmttti&n iHlth elilor€itriB«^|rlsilaii« 
Alanfly etiloriJie solistittttod d«rlirativ«s (XIII-W) mure foraed* 
qf0loiiielM« (xri) was trmiaJtoniad la ta ( « ) • 
Or 
CV) It, J^A« 
(VI) Xt 01 
s-4>a 
(IX) X, « 
(X) X, OA© 
(TU) X, CI 
ttj^H-GH 
dSjy i8< j 
-» (VI) 
mtiTdme ( x r i l ) and i t « preouraor diiE«|^e (X^II) on 
s i ^ l a r trftataeat fitrais!i9(! 9xoln»lvvilf saturated diicettmo (iXI)t 





inn) T, f-fls 
( t rn ) %, 0 
(X3a:) 
tflset1iFtsitm9 «i(t slae tfcMt fi«v« 3f<«>Qiilorf>iitoolett«H«i«ii«4<«<»it 







3^*»^etoxrfi>idle«t"^*M«*7*oiio (XI I ) on tr0«tii«afc nitfei 
elilorQtrl««tltyt$ittaii« and sine dost fwraiiMd (IKEV) i^d (XIV)* 
•» Y •• 








with <^lorotrlfi«tliylailatt« g«rm 6|«li]rd]ro3ar-9«elilori>«S<«-eii9l«ttaa8«» 
3^«ifl ttttataU {xxxi «tiieli on aoelylatioii {Ao^^/fy) fttritislt«d ( x x n ) * 
AoO 
«i r i -
(iTOrit) irttn ohlorotriactH/lsilmitt prov|a«d ettloraiir^niis (XXXII) 





Remtion of 3tS^4-oxltlo»9pH>tiolestaaa*^Hrl a«ot«t« 
CtWtXI) and i t t 3 *-iAloro osalogiio {XUX) trith fililc»fotriMitl^l«> 




Fsrt * II 
Tti reotftit pantf a itaa^iir of steroidal tetraxaioa uure 
svatYt«siB«d In otir laboriittiry aaialy pvrtalnlag to ring A sMti 
H nfiiieH vUiY ^ fiotuntial l lpolfsia iahi^ l tors . Furttivr AtUspta, 
in urt ieat stodjr wurt undo to syiitli««ls« »t«ro|diil t«trasot«« tr<M 
hithmttn imevplorotf steroidal tc«ttia««t suo^ «• (>C!&Wlt)« «nct 
^ T W i n ) , imsiaturfltftd I««*ttaioa (TXXIX), {n*)^ (304) and (XS-Ii). 
r>tffTtotetraxQt»« ware d^irfTad fro« ictiMoaiia ( ) a * t i l ) , (JOIV) md 
( tU*) tint d|«fioa« ( a v i ) proviiiwa pr^uola Idastioal lo t&« 
e<mriiitBida darirad fr^m ( r tx i t )# 
Diketoiia (x:xtvii} on treatmuit wit6 axeaaa of hydraxoie 
aold (ttntng BP^<Hillitrata as eatalrat j gore biatetraxt>lta (XLv'Iij 
ail<! { ty i r i ! ! ) ! aa<$ aoaot»tra««tla (XUXj , l>i»atott« (XXXVIll) m 
aitt i lor traatnNint gara nmiotatraxola (!«} and an abnomal iiroduaty 
5t9-«9fsci«6«*t«tra«ol« ( U ) » Unaatttratad ciioaa ( tXUXj fiiraiab«ii 
ntmotetraxolaa ( L I I ) and (LI I1 |« laotasm (UV) and (LV), liuitaa 
•• Vi44 •» 
t«trii8ol« curt) «|{! bist«trftsoU (liVix). SinlUr tr««ttiMittt «if 
(lOi) provided p> odikaloiis (lA^lli), «ii#r««« (SUX) affonted (UIX) 
imd (lit)* 9|>aro«9Qtiol»«t«-4<»«a<«3<'*oa« CXi4I) «&«« tiiii|«eto«t 
wtdor idsiitioal eoadltlittst gcrt di tnoiftlrAioJle (U3)* Attmtim 
Qf diflfit»ii« ("Sfjltl) vitit emitaa of feydraKolo «eid anil tifirwi 
tTlflis»r|4« •tttttrat^ g«r<i dienotfttrftsoU (bmi) and ao oxidalicw 
firodoet (UHfl). Tr«at«8itl of dieamia (Ii4\r) pratidad (LXIV)| 
dlattoaa (tl^) fir^noad dlaaotatrasolt {UJOrj and dlaaoaa (xi«v'l) 


























mn. L *^  
»l^^««lli«rat« 
(l»«) 
•• ad •• 
• » > • 
BP^-etherat* 










Part • m 
lodifleation In stvrHdi »ie«l«tiifi I IMI b»mk m sal or «tof«ft«ftl 
6ita«firo^i* aitrlftg ttie pm»t nwmr&l tf«eftd«s* 4 umitmt of pikers cut 
tli# pr^pnrmttm of staroiiial eposr eoa^dmids on^  IHelr tftrliratlirgs 
Iiffrt «ini<$fir«3d» S«miQ oxaitorolds taitre ^tftu iMowt to povMSt 
Qftotoxid %«li«rlour nod ar« mta* of 90««itil« latorost M mtitoHoor 
agftiit** la isit* tiiir»«tifatlim«« ira sudijeetai oiiali/ •eooaslbln 
<lle{toit«» laci^  a« ^ol«sta*2|4«<ltfia«4'»f«i« (Xlillt)» i««Q«toaQroliol«slft» 
4f6-^t«ii«3«'0iitt CKMV) ma 3-ali}OiQroiiol9«ta«4t6«Mim-3«oaa ( lyr) 
to raadtioa at tmm toap«ratttr« vltli paf%«Bxoie acid ia praaaaoa 
of |i«»toltt^«aalplioiiio aoid m eatalrtt* ManiMw (lUllX} oniar 
paraoidi oiKlalios affordad apoxy darivatiYaa (l iWI)t i < ^ m aad 
tLWl I t ) * PlMtaaa {i(Mf} m slailar traata«tt giera •pmg^ 
dartvattva Cl«1Qtlc) led (l«IK), s ia l lar l r i dlonona {UH} furalibadl 
iQrtfroxr tforlvatlva (l«ctc) am (UXMI)* Praaaaea af a ^diro:qr 
p^aofi t« ihXM) ma^ {hxmi} im» aaHataatiatatf t^raiigb tbair 
aeatFlatioB to {l«istix) «a^ (S*x%rv) raapaetlfaly* 
•" x i i i •* 
^8®iT 




«• adilv •» 
Part • IT 
An dxtonfilve study mgardiag Itie pr«patr«tiMi and Ae^oi»ai 
itsportaaoe of Bnlfio««taraitf« lias b8«a dciQ« In tlt« last t«o 
daeadat* Varioua steroidal aiainai liara Haaa fataitf to ba aa»i>«* 
elatad «ltli |ioti»itial tilolagleal aetivttlas (a*g« traa^oil ltri 
aaticcminilaaitt aa^ aaaaatbatle ato }« Ztt ir|a« of tliaaa prafi«?tia»t 
me %m9 aratfeaataad atar^dai aidlaea tluroagli ^ a raaetlon af 
eposESratialaataoaa mitk ^f faraat aadliiaa la praa^ea 9t ««tar aa 
eatalrst. 
Eeaeticifi of 5fS<<««i3cidcKSo(<«t^ olaat«aa«3P«*3rl aoatata 
(T^Tf l ) «Rd I ta 3p«aiiloro aaalogiia (txliL) altli diatBtyt« iao* 
propylf a«lint3rl and Itanagrl mAnn Um prorltSai 6P'*a«lao«il«' 
h^r9icr*-Si>^liolaatBii« darivatiifaa in a l l oaaaa bat (IPCIX) liiaa 
traatad witti tk^tti^ lamina ia aqaaatyi aaSioK gm^ ihtxxxi)m 
• xir -• 
- H «> g ^ 













t« Beii«rioiir of 3o«« Si 11 eon KtagMti 
'%«»e^ mt tnv«»^tl«atidn8 cm tii« reaction* of Dillocm 
ooapotuKls Havm ttttrmtrnd atinntiou of ctiaotixilt a l l over the 
vttrl0* \s s l l loon bears elod^ rt»3f«iM>liaioe »i isi «arti(»it 
s t runt t i ra l aodif tcat ion aa HiUcoa cterivatives has iieea more 
f»ff#otiv-«, o^^iaiiig e n t i r a t f flew JlaanKimis (if exptorfttiaa i a 
th« speci f ic ar«a ''if organle •syathetsiis. At preti^at slUmtti 
ohe'^fftry *'^ in wadariialng a remar^aiiile renaiasaaca initS 
eiq>'tii»ion, Silicon Qontainia^^ organic oonpoiuitls aav» been 
refprrRd to as or^anonlUcoaa, turlous raatonta • "* • of 
hi»h sjmtlietic u t i l i t y n«re baea preparea* ruitse naaj^iftita 
provi'Vd inoiAtive and! ispatua to trii>? praaent Aoy a tad ie^ . 
fhev hiwp lieen apr» 11 »rt for aassin^ fonoticmal groups, alicyla-
t l a n , r l n i op^nin? raarraai«»^ot reaot ions , dtsoxygeaation att«i 
rH 'mt lon «>ta, i«»refiver,cUval<»fit s i l looae aipeoies, eatenated 
n'^ly*! leaes , bloTo^loally aet iva sllaiie ooaBpouncia, siliotin 
nolyver^f or?anoslUOOQ In tamadla tea tiave aisu baan found 
of nvmli^ *iyntli#tlc Inportanee* 
\ proQis«» and upl?* data l i t a r n t a r a survey la deaorlb^d, 
4 
Mdtharwalt stttHliKl ttio raaotion of oiHiuratrlaetnyUilaaa »«tit 
evollo k«toaas ia prasaaca of «lflo dust anil ra^orteil for th© 
f i r s t t i « o , fora^tion of o lef las i a good y i e l d s , m i s reaistl<m 
noses savorml in t r i ^u lag proiilosagi fri^ ai ^aohaitlatio ^oiat of 
^'iew. r i r a t l y , tiie post l tJ i l l ty of a l l y l eaol otiiar Intarmaaiato 
was diststsso^ hy <4ttbjeetlng the slljrl eaol etn^r of cyelo-
heTanono to standarr^ reaotion imjidi tioimi oyolab«xi»ii« waa 
not nbtslimd. The i«i9lntltin of/"3,3,fl>J'' oetame fro* the 
rf»?«tlmt of osrel^oetttntafiy dops, howevvr provide strmif 
!>r«»«'iwptlve «vitt^iice for p«iialtiaate Interacdlacy of «a 
vlldo e t^nhli«ih«(»a orgenojtlae oarbsanld whioh eea tandorga 
!n»«»rti«»ii into a O-sf bond. 
The a'lttior oarrl^d out ila* traa^foraetioni given In 
Tablff - 1, 
falilo - t 
itartinsf. iiaterlal 












iS Hr 23 ::;yol<Mi«x«iie 
l i Hr 23 4«'}roaooyolob0xon0 
3f^  hr 25 4-lootoayoyelottexette 
7 days 4vi iethoxyoyoi*'hexone 
3-ietiiyloyololteseaa 
73 hr 40 iiioyolo/"3,J,lJ7«oa-a-ea« 
3 d ^ s 30 «H»-oyclooct9ne 




a Lat«r tin,latlg« and lihsti earried out dao^csfganaUoii of 
3-03co-«terol(ls usiiis chl(>rotrl««tiiylsll«ne rnkd xiae* may 
tranted sarar^it steroidal a-oaaa with ttie raasant in praaenoe 
of xlno duet in a noltttian of ather or tatrahydrofuraa and 
eonelutlad that only CS-oxo-groap mderwtat doovgrg^atlon. 
ffta r*»talts nra {filiated in taHi© 2. 
fabte • i 















f ! p 
BIP 



























So^-CHolea t- ;J-«a-6-one 
.)<\"»i:aolfiis t«j<-aa'-7«on@ 











•iccordlai to ^odg© and :Cha« tlie meetoaaiaa af daoay-
g»nmtinn in nrobnUly re la ted ta> Cl@i»a«a»oa reiluotioo, Iti« 
'i'-kmimimn nre t^ast hindered of studied In Ih ls woric aad t&@ 
Sf»t(totlvitir nt thB rmmtkon suggests t^at t t prae^ods Ibraagii 
a ^Tillcjf Inturt tsdlate s*icli «a (f )• rtiis m^ U& ftir«ed v ia tiie 
rnAicml aQi<m af ketone aiKJ mny r«aQt fartlter lo §lve a earbeaotd 
«rhlc*t inser ted i a t a a neighbaarlag C-il baud to yi«lil tlie a lef l i i . 
jr$ l 
m %it i a 
(T) 
9 
^olvltt «t a l , pr»pareit s i l y l aitrouiatdii tram primary 
an^ 8»o'>»ifJary nitratalHrniew, flmir f laorlde-ion eataljrsed 
rfsaotion vitti ei;ri)Oiiyt compotnids »at} raasty l i t teiua a lmiui iM 
ftv^lrlie rt<^!rtctiaa of tlie fo-foraied prat#ot*?«l nitroaleoficils 
l ^ to tlic fan«*?itl{i?i af a^aatinaaleanolg. tUm rcsaatiaa itallivs^ 
hftn b©«R aita^ Fn b'»law» 
• i l -
.a. 
^ttt l|«3*ilCl 
2f t^ci'igj 3* 
S | S 
2 






(^ l l y l ttitronates f f w prlaarr nitroall:«ii©») 











• - a 
M • Alley l/Aryl 
Mo^.itUl^ila^ai)^^ 
»r 
('^llyl nltronates frnm seeoadary nitroalk:anaaJ 
Hfidiiotioa of slljrlnitronates to 2-aaiiaoalcoholsi was 
/ 
SO a Mi 
/ 
OSi-




Calas ftt a l . report«il a fiuiile Mittioa for tHe fonuttioa 
of oarnon-^ilioon bond tiy t&« rflaetloa of ar^aatio oarDonyl 
oOBpotmOs vttli trlmctb]rl«-ehloroallano and sasaeslon la hasa* 
nettiylpliOMphorasi'le (UMPA) aooordiis;^ to sob««« • i* 
IJ (on ) ilCJl/^4g I 
o^ H- - d • T —2-2 ^ a It « c - Ji(aj,j.^ 
i-;2 ^ 3 n - c; - :Jt(€gl«)j| 
HMPA a 3 I * 3'3 
K 
11 
Chan 9t a l , * iilitaiaed en t i re ly aiff«r@iit products midtir 
s U s l i t l r nodifie<t eondi t ioas . l%9ne prodttots nere forn^'d irla 
n ii(i7e»t typ0 of plnaool fdr«atloa« Tl^ tis a utixturo of lienxal-
dftliifffe nafntf^ii'Jm turalng and triBetb|rl-«lilorasilarie in il.4f>A 
wan s l i r re t l tmA tlia renet loa alxtiare was tiydralyscd wltU 
satnr(it«id aqtifOtm aaaonlim eliloride at totm teo^ierfttars, ftie 
|}rn1ti0t i«i(ilnted l a more ttiim il0 4 y i t l d was fouad to bo a 
!»!tirt!ir© of d , l - aBatl @@so«-lrJ«^lphonyl-»l,j-ethansdiol (iiara, 
r a t i o of d | l to the m^mo • 3 t l ) , ^la^Hlarly, aaotoph^amtQ 
%m& im ^qnal alirtttre of fJ | l - and a^so 3|3-dipii«ayl-af<i<*Hli-
( tr i i i i i thvl sllOTf) Hatana (aasju^) i a 3§ * y t s l d . The i d e n t i t i e s 
of th«»»© oospowBds wnr© o«aflr««d by iiydrolysli to tli© oor res -







<mpA S 3 
— ^ 1 
0:ii 
CU - CgJ^ 
OH 
1** P«t«rstNi " Allc]rlftt«d r«glotpecilflcaliy o««ilylatoa 
tcotOQ« •fiolateti vAth t*allcyl balida in tlie israNMioa of ta 
Aq«tliral«iiit tttanlsm tatraonlcirida, m Has reportect that tHa 
n i c t a t i o n of o<»tllflat«4 eaolatat of k«t(W0s« astari and 
taetoii«« e«a ita a^rtaadod to etrtain tfpam of aoooniSary isaiidei 
ttntni!! a eatalvtio aaomt of xino torofside, t^ give the mono-
alkvlatftff eartionyl noapoiaids ta good yield (Table - 3K 
Table •» 3 





Table - 3 (aontd,) 












fable • 3 (Ooatdl,) 
10 
























Cookft «t nl, d«vel»pi»d a taettiod for tiie proparatian 
of ullyloyelonropyl ketones by the reactiwa of o<» B•tmsaturateii 
ICRton?**! wltli t r is iot i iyls i lyl fli«tliyl&iie*>8ulptaiiraa« (^Sj i i iUsi 4e„) 
(T«hli» - 4 ) . 
Table - 4 





f t Si- 3S 
ff» 
S i - 61 
A 
f » 40 
I'able • 4 (aaaid.) 
12 






f t 40 
• i 
0 ^ 











asi Bat »•, 
13 
14 
^tlt«r and Hoirewi lifiV9 de«eri6«d tite preparation of 
«^> and ^HLodoicetouRt by the adtlitloa ot trinetbrisiljrUodlde 
to a variety of o ,^ B-aMmatarated and oyolopropyl katoaes* 
M^ition of th» powerful elftotrophllet trlsatJiylallyl 
fodlda to c^ i ji tmsaturated tEutoaes, eatild la priaolplot aooerate 
intfirtRC!<31ate iodatrletatliylallyl aaol ottiara as «no«a tielowf 
«^le!i ahonld hytlrolyse to the ofU'rospondla^ '^-lodocar*Joayl 





rti0» autltors h^vo desorlbad suceasafui atlUsEatlon of 
tfii9 taefialque for the preparatloa of a at^bar of lodoicatcmas 
an <ibo««» In fable - 3» 
Table - 3 
Stibatrat© Taap ?ite«etlon 
**C S l a t IProdaot i y i e l d 
0 
«40 t 6 
0 89 
•T8 O.S H ai 
Tablo • 5 (aontd.J 
14 
•^ubwtrate <»0 Hm& i* rod not i f i e ld 
0 
•40 «8 Hr 
9 
89 














0 1 hr SS 
0 
0 , 28 1 iir»2 br 90 
15 
15 Mill l ftr Mid MeC«a» f t i r t i ter showed tHat powerful a leo t ro * 
p? i l le , t r t « i t l i f l » l l r l l o<S l r te i n prwsenoe o f o«r ta i i i eataijrats 
t n l t l a t e i r i n g opanln^ o f a var ie ty of cefslobtttaa^ dor ivat ives 
i n a M f H l y ro f ioaetoet ive faaiiion | r ia id ing P'^odoic0t(»aies« 
Tatila - S tfnaortbea the i r iavaat lgat ioa l a Hrlaf* 
Tattle 
tettma itaaetiofi QOttfllttOll ^rodiiet 
0 
a* , ® hr 
> 
0 
- < ' 
9* f !t6 l i r 
34 i 8 l i r 
0 
34®, T fcr 
34 « 19 Hr 
.0 
34 , S i i r a. 
16 
i s 
nutlnrllele et a t . hme reported a ii«w otthod for tb« 
8)riitfi«»9tt of v l t t f l i l l M i e ( IV) liy tile t r o a t a ^ t of ( I I I ) « i t l i 
protos aei«lfi r «s« l t i i i g in ««l«ettvit roaoval of tfeo to ra iaa l 
t r i s o t t i y l s l l F l sro!i|i to ^ t re ( IP) (n«ti-CgMj^). the r«i io«* 
otinnioal pu r i t y o f ( I? ) wem best diit@r«itt«d by i t s ocNsveraitm 
to th€ e p o x i ^ (V ) , 
'3 — ' y=\ 
( f t ) ( I I I ) (IV) 
i i O j S i 
(V) 
Bndurliels at a l . oarr ied out f t i r t l i«r t a v o s t i g a t l ^ s 
esk6 eoaseQttently prepared nilyl eaol et i iers W tM® reaoitaa 
o f aeyotie c<, ^^-di^jrdroiQrailanes ( I t ) i ( I ) aau {U) (prepiured 











0 SI- 031— 
Bex OH Hex 





r iodr l i c * et al« repair ted that ^ , P,«dltiydro3ysitme8 
ifiiiler^ci base lutftrae^) e l l ta l i iat io i i reaoUon i f tlie s i l i con md 
nates (Talili* - 7 ) , 
Table • T 
18 
starting 
•ater i al 
fteaetioa 





m/mr/o /2 br 










(R a te) 
m/mr/o /i hr 









reflai< ^ hr 
KH/fap/aV*5 ais 
nm/mv/vLf/z hr 





19 V<^^rt a t a t . d«velopfi>d a a i ld e a t e l y t l e protm^are 
far cMSfivertfftf ace t a l s i n to e t h e r s . lUis aetti<xt tttllisees 
t r l f ^ th f t s l l aBe (or t r io thy l s l l ane ) as ttas rvduoing mgeai em4 
triHiatliyl trtflttoroaetHiiiiasulfoiiate mi ttio e a t a l y s t . 
^e»aetlOii of ee(»tal^ nith trlstlkylsilm^s in praaenoa of 
(a^g)-Sl*>F- has hma ahowi in r ^ l a • 8. 
rahla - 8 
icwtpl ^ro4«ct i ¥i@ia 
latyfaldehyde dtiiathrt 
eoritiil 
!iutytiieth:ri eUter lao 
3#iiaalt1®!iy«i! (fiiaetliyl 
aoeta l 
Beaxylnetltyl @th«r 9a 
flon^aldatiyda diiielliyl 
aoQtat 
JenzylM»thyl attear m 
$^mtm(me dlsattiyl 
aee ta l 
MQthyl«>3«po£ilyl etHar tm 





Cttff 9t al« gme a gsotral Kothodl for omaifrting 
ftld«hyd0s and ii«t(m»B dlroetly into o^  p a*«po3qroilfto«a Hy 
troatAtfiit of c?^«-oliloroBetiiyl trinottiylttllflaft (XII| mim 
earhnnyl eompmm^tn (fable » 9)» 
ClCHg-SKCH^)^ 
(XII) 
Table - 9 
SufeBtr&to Spojt^sltai le i UnU 








raffle • 9 (aaatd*) 
21 
















— 3 i 
fhey hme aluo o^taiaect a s ix t t i re of obloronjrdrii is {MV) 
rniA ( W ) by tli0 reaet i im of o^- i !hloro-o<-.tr i«®tHyl«t ly l 
eikrhoniim (%^^ic ir«({4) CI) ( t i n ) wito tosQsaldonjr^e qsaa^eil 
at -•S!i*'n. 
23 
21 Sakarai JLI Jl* reported a aethod for the preparation 
of (3-lodoalkoxy)triaethylsilaaes through the reaotloa of 
lodotrl methyl si lane (prepared fron hexametl^lsilane and iodine) 
with oxlranes. Sabsequent hydrolysis of the oms moiety 
prodneed a l ly l aleohols. fhe reaotion i s glTeii l a Scheme - 2. 
Soheme " 2 
MegSi-SiCCHgU 12 — ^ 2lfe3SiI 
R*&-^R^ CHB* • lie«SlI *" a^^C - Cfi^  - CHR* 
' \ / I I I 
H ^ 0 H I OSlMeg 
R^^C - CR^  - CHR* —2—i^ R^^C - CR^  - CHR* 
I I I ^ I 
H X OSlMeg HO 
The outcome of their Investigation i s summarized 
briefly in fable - 10. 
TabU » to 
24 
^Tslrmft ProdttGt ;! n«id 
0 tuit, r t , 4 hr 
I 
ioa 
tPhii, r t t i tor iaa 
f> 
rt, i iir 
afMsi 
i**o 
30 s la , , tben 
r t , t itr 
o t ^ 
tm 
^=.-^^1 
\ OMo Phaig , -78 , 4 hr 




04e Piiciig, -fa®, a nr 





iieMiaa» an*l Uof rdeently deseribetf two te&g&tkt» 
o(-«hlor«i->tri«iithyl3ilyl (WI ) and tp<^-«ettirl-o{'«eiilorotrt« 
Methyls l t r l CWTI) oarbaatoii«t wtilclh ocmwrt ketoiies and 
atAa^Hy^t&B In to hiirolo^atjs aldeHjrtfea and taetJiylicatoaea 











C t i^ r ) (wiu 
3elig«fi «* 5 
H' 
R' 
« 0 imM 
( W I I ) ^2 
u 
«• 





ic «e4e or U 
a. TetrasQloitvrolda 
26 
fh® het^roeyelle omaptmnAB eontaioin.^ fottr aitrogeo 
mtfmn aad oti« oarbon atmt arranged in a fasnldn to eottstltute 
five ««Mber(it< riag witti two alt«raate double bcmds iiava be«a 
iianf*^ as totrae^loR* The ftrat tstrasoln was reported ta i iS3 
ila eimftleiit raviewy toaeHtn^ vtptm alnoat every aspect 
Of tetrasiot^ ehi^ '&iatry in |{lvea by ileasoa* fetraxoles have 
fottnr! fiiiportmtt b lo lodoa l as ve i l as itoii«l>loiogleal appliou* 
tions* tliey have been applied ia expl<3siTe8 as eoapouads of 
i n l t t a t l n f oo*a|}0«}itioaa mil in propellaatst and a ftw of th&lr 
nnltn are nsed in artners* ihey Have ali<to been need as binders 
in Q0<8|)9f«lte propelleoitst aatoti ooisposltiona end as catalyst la 
t>oty?aeri3i;ation* fti^ y are of ase in fibret dyestnff and tex t i l e 
ta^lustrifts aaft haEVe applloatiwis ia photograpby also* ^a tbe 
b1olo<^loal side the best knoim ia p^ataMetbylene tetrasola 
('!etrasiQle)( Wi l l I »bi<^ i s a potent stiaulant of tbe oentral 
nervoits systeoi tmi i» used oUnieal ly to eouateraet lntoxlea<» 
tiott t^iQ to w»rfin»agQ of barbitaratos* I t Has also boon 
asect to proliiee nonvolsion in tbe SDOOM: treatatant of eertein 
psyehoses* Stimnlnait, depresseint, 8edatlve» aaalgeslCy a o U -
eonvnlsantf fiyfioteosive &&6 anarenerglo blookiii|> aetioos are 
e!shibtt0il by a nitsber of tetraxolta* 
27 
iwnii) 
71 til ttift r«allsattoa of m^ sSttWn neaUoned apiiUoa* 
tlcms of th(» tetra%olfit organlo dianiats <iir«otea their 
attentifm townrds tHeir syiitti««ls« fUe noiit valaatilo aatHod 
2T dl5toov9rert !iy Sebaddt for tlie !^iitliftai» of totrazoles i s 
th« rearrao^aaAiit ra&etloit liotwoaa k^tonen and birdrajsoio 
aeid in tli9 srosanco of a t r ^ g aoida* saltl i has givsn 
a proHnDle ••etiiaii«ni for this traasforsatioii. Upon reacting 
with one nolo of tbs hydrasoie aoid| thm ketoao i s oonverted 
to tlia tntoraediate iitido earbonian im (A) vbieit thm raaots 
witli tho AAOOitd s9olo of hydrazoio aoid to fora (XIX)* 0(»lii«* 
nation of iiydraxoio aeid with ttte ittidooarbmiittHi ion to fom 
a tetraxole iVLt) ooapates ivitb reaetion of tiio ioidooarbottiua 
i«a with wator to font an M««ii6«titutod sal do {,%,%), 
28 
t? C « 0 • H* -"^-^ «,C • *!>« • — ^ li^C - OH — a » 
Olt 
I ^ «*{i (1 • HNf 4» 
R j - a - ^ - f f . M ^ > i j C « M - « « H — ^ H - ii « .< - ii 
(Ai 
i{ • C « .** - R ••• ^' •> rt « C • N* - u 
il I 







T*robablsr the f i r s t exmapto of the foraation of a 
tatrasiolo tn s teroid ant) t r i terpsnaia fieltf was ^ivea by 
29 Harass e t a t , l a 1952, fliey treated 7yl l -d ioxol f inost*§-
en-'Sp^X aei>tate ( t O } with hydrasoio aelil oiiti ootaioed i a 
affrlltlofi to two isofi«rlo aoao laetans ( t t l j ; m4 (Jittil), 










.\ »ii«!}»r of t«tr«uE9l«fli have tii»«n MfatUuBim4 toy 
Afmnrf fit A1«' tiy treatiiSK 6«03co$tteraidti tuitii escoeta af 
1iyt!ri?tR<>te aeld {usiag borcMi trlflttorlde tttbaratii m oatalyiifi;* 
^o(«'?Uolffiitan-i-<Wi» ( I W I ) , l td 3|'i-iio«toiiy (XWAl), 3ft-liydro:^ 
f»€in<Uu«^  8-»aaii»4i«4ici«CN-Sc(-«liol»8t«ito/"d,T«Hi^t»tr«360le» (1U\» 
^^Xtfl) and laotaam i%\xi¥ - JCtWl), imie's oxidatioit ot 
( v r a i ) gave 9«aata^l«^«iii».1-Hajco«-»5c<-eft€ile«tiM*o/*S,7«nij'^tetraaole 
(^TWIT$ wUicti na treataoat with an i»quiaolar quaatity of 

















(T\wn) (xxsy i i i ) 
^iai7ii «t 111* traatod 3{^e«tc»jc3rpr«gn«»3<*>en««7y3U-<iione 
(TTtfT) with ffxttoffir or hy^ratole Mnin-ap^ etli«r«t« la «ftlora-
fora flrhleti vfetdicd lTf>«<S««etliyl tetr««i»l-l-yl)-T«-«j;«-ii-
!ioraoaii«ro«t-4-#no/"7tt,THlJ7t«tra»ol«3p-ol (xull^» t t p -
{XldV) I 3p-4iyclro<y-7a«a2a-3)-tiono|»r«gif-3««tto/"7ay 7-<lJ7teti^aaoi-
30«tma ( X U r i ) , prosn--3,3«-diaae*793a«dl(Mie {Xhi and 17j^ 
Cg-«ethyl t<»trazal«l-^l} •adrosta"4,5-<liea<-7««ae ( X U ) , 
31 
ivcrtx) (xu) (KUL) 
W4i»A9 
(Utt) (%UIt} {KULO 
(a5H)-T-03fti-5-»plro«t«ii-3|^fl aeetate (XUT) wo treaUent 
with «x«of« of l»ydr««olc aeid-UF^ ttheraU ta eliloroCiina afforded 
(3S!i)-?a-a««^?-hoao«3-^l>lroatoao/"Ta,T-^J'^t9tr«»ol-3B-yl aootate 
32 
T ^ ^ 
Mmi tm 
(X!.V) (JCi.^1) 
To ol>tAln tf*trajeotosteroiti8 eapauia of mtt^otias, tHe 
13 
€1119 (ttiVTl) ffith an ffxee«« t>f hy&r&maio aeid to funil»li a 
rm ^«rkor defradAtl<m g«r« 3«ttia-»A-*ioaaiirogoa-4«,iS-dlaao 
(xuvn} (xLvtij 
33 
34 Shafiiillati ot a l . treatea 4-«ttlliyto&olett<»4««a-3«-oae 
(li) wtth eveoffs of hydraxoio aold la pres«fioe of ilF^-etlierate 
im<! obtained 3-«««-A-*io«o-4«-8i»tliyloliol«?»t-4a-«n-4-H»tt« ( U i 
( t i l l ) . 
( f i ) ( U ) ( U I ) 
Th«% maQtloQ of 4!<-ethylotiolQst«-4««ak«<}-oit« ( U i l ) under 
9t<illar rnaotlon eontUtlon has been reported to Afford 3-4y(a-"4* 




(i.rii) (Mr) (Mr) 
otliffrat® la elilaroforii ytaldad tHa «aip«et«4 3ti7i^lasa-»iifli» 
Md an tmnsaal |irii^«t 13tt7*ade#»t3'i<*Asltfo<»A«b<iiMaadrost*-€a» 
«aa/"s,4-«J^tatraxol-lT-oAtrtl« (MfXII), the a%id<»dtrile 
Araetioa la (tifXII) eretlsect oa Itaaliag to giv« (Wii)« fliis 
la els^fl^ d to toe tite flrat lastaaee of tiie iaoiatlea of aa 
assl^fmltrtU farsed aailer SaKwddt reae^im aoattUona md i t s 
tlMiraal erollsatlaa to a tetraxola. 
o'^gCM 
35 
3«4Mit!ioiQrHl7ft-«sft<*iMl(i«o«i«3«9( ia)<*0s«r«triono/~iTat i7«4ytetra«ol 
(titri) and 3<««tfi03{f••i3|i7«»«8o«i3^'-«sldo-i93til( iO}««ttratjrl«ao«" 
t7«iiltfiU (l*IIXl) imdtr td«ittleal «(Hi«tltioiis* fte saidoaltrile 
(IftEtl) OB tfieraal eretisatloa 9r«via«d t«trasel« (UXS)f 
(uxy (u;) 
36 
Ciifil0tt«S-«!i««>3ttT<Hlloii9 {hnv} on t i i t f lar trwaUiaiit 
t>f«t»tras4>l« (liW) or I t s ^ • - laoMtr (l»«ri>.^® 
Or «_-
»-ii. 
. » -« 
-.^^Mi^'« 
(Ii«V) (l»t!r> (usri) 
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Thft ovastorolds, wtilcli ooatain oxjrgta atoa lsMrt«d 
in the sterol d ring «truottir«y witb tliM'«p«uUo proper t ies 
stiatilated oxtsnsivs rsssurcli and tHis rssalttd in tlis pre* 
psratiOB of a variatr ot ojQfgaa hotaroefolie eoapoiAds vitii 
ti<9efal Mologioal aotiriljr* T&ese ovasteroids wars foaad to 
iia of great iin><>rt«°(Ni as iqrntiietio iater»ediates ia aany 
reaetlotts* 4s interaediatssi tltaf hmenm^ isportaat for tfie 
insert!08 of labelled oatrgon into steroid naolaus, ring eon-
traotion and preparation of aettiyl derivatitres. Oxasteroids 
are asttalljr prepared in tbe fora of an ether laotoaet epoxidet 
anhydride and as derivatives of laotone. 
Of V art one swtliods ased for the insertion of oxygen atoa 
la earhon fraae»orlC| the aost ooavinoing aethod i s the ttaoyer** 
Villfger oxidation of ketones* lliis ohapter envisages the 
oorerage of literature for the preparation of oxasteroids. 
39 fa 19991 Baeyer and Vil l i gar reported the first 
exMspte of the peraeid oiddation of ketones to ttm oorrespond-
int esters or laottmes* They osed Caro*s aeid| but in sdhse* 
qnent years several other peroiyaeids also oaoe into usey of 
f^ioH aie prinoipal ones are peraoetie^ triflttoroperaoetiOt 
prtrheasoie and nonoperphthalie aolds* Usaetion oan also be 
brought about by hydrog«a peroxide in basic neditw* ;iinoe 
41 
that ti»«f this trpe 9t oactdattm luis fooBd a wiAm variety 
of iiqiorttfit ayatHeUa aad dagradaUra ^ppUeations* An 
axeettant rarlew an tba aalijaat in sl^aa ny llaaaall* YUaa 
paraelda hava baaa uaa^ to ajntthaaisa a vartatj af ataraid 
and tartiaaa laatanaa aa ««tl aa laetoaaa Involving iMdiua and 
larga riaga niiieh ara virtaallsr atffioiitt to abtain lijr ot&ar 
wtttnum 
Parbaagata aetd a^tdattan of ex:, p^aaaatarataa itatoaea 
strQetiiral alavanta otliar tJlaa eartooairl group aajr be 
attaokad oadar tHa eoatlittoaa oaad for t&a Daayar-^llUgar 
osddatlaa* fba aaaaaptlliility af olafla Uatcaga to oxldatitm 
hf paraoida la wall kao«a» o\ , {^«^^8ataratad katonaa oa paraeid 
oxtdaticm 1119^  laad ta tHa for«ation of anol 99t9r»f apojQf 
41«44 katonaa and apoxfaatera* ilowavart dapaadiag oa tha 
raaetion eoaditiaaa luid paraetd aaady A •a-lcatoatarolda afor 
sriald larga •ariaty of prodi^ta* rtina parbaaaoio aeld oxlda«* 
tioii emitidiaitii parehlorio aeid aa tHa aataljrat baa baaa raportad 
AX 
to afford a sdictnra af aaol laetonaa and apaxylaotoaaa but 
petaaaliMi peraalphata and aalphitrio aeld proridad a-HtotoHf 
4SwA8 
oxaatarolda. 49 Plabay and Schaffaar parfornod tba »a«yar«VllUgor 
O'lldation af obole8tHi«an*3«-Otta (hVlll) witb triflaoroparaoatio 
aatd In bnffer solatioa aad rapertad tba ffn^aatioa of S*foriaiyl« 









.50 hatBT tli®jr oarrisd oot tli* namyur^tillg^r oac&aatltm 
o f (LWfT) tdtn fioxlifliiisolo Aol4 in i)t« prtiieaoo of ait^drotis 
f iore l i lwio aoid md obtalaed 4c^99«opox3r-«<«^tiolottaii«^««io 
(Ltx)f 4««3cii»A^oiiootool«et«4a««ii«3«-oii« (LJCKt) mA 3t5<-oeeo«4* 




. r ^ 
^* 
jC^^ 0 > \ ^ 
(LlOtl) 
I dotal led stuffy of tho osdUatfoa of teotoatorone aootate 
(liTCflT) wltti parbeazdio aotd aad •-» eiilorofierbiHizf^o aeia in 
preiioiiQo of aohydrotis poro&lerlo aoid as tlio oatolyat lias been 
Si done hy ^BXtxr ot al« Tliojr omrroleteil tht for»atioa of tbo 
prodoota with the quantity of peraeid aaod| i t s ooneeittratiaii 
43 
mill reaettfm period* 
me ojiidatlOQ of ( t«rai t ) 1*1 til varying ooafMiiitratioa 
of parbdiuBtHlc ftoid in tli« pre««ae« of syaKtrdrotia porotilorio 
aoifS afforded* lT^aoetox3r«io<»9<-«903ar-9K*aadroataa-3«>oiie 
(I«XKrv)f i7^«^e«t9iiy»S«forigft«Hli«<ixaW(<<«*aai}re8tan<-<I*Knio (liCW)» 
i7^"«eatoiiy«4«oxa<*A<-fioaioaadrost*»4«««a«»3«<a« (UKWI)* atetiigrl* 
IT p«i«oa toity-313'-(i«oo-4-nor«S (^ Hhiydroiy«Oo(«»fdnraiy laadros t an««Kl-
oat© (f^TWTI), lT^-aeot03or-4ao<,5-«poxy-4-Oi;a»A-liooo*5p<-» 
aadrostan«>v1««ie (UtWIZI) and i t s Isoner (lUX^X}* 9<»fomirl«S<-






(Lticrii) - ^ 
lidiifliote 
• {UVOfttt) 




^911 ttie rsaottoa was p*rt9rm& ^Ath p«rli«asctt« wiA 
(3 nolo ei|itl¥al0iit) In the i^ r««9iio« of AqtioolM jMirolilorle aotdf 
t7{Woetoxy<<-.i«aor8iiarostm«3«<iii« (liiCXIXI) ma ^-lAotoao (ifit^PUIX) 
wore <Mitaiiii»<! froa (uxn i l } * Similarly, iA«ii »-«liloroii«rt>«Bsolo 
Aoidl was ased as ^Kidiait aad aqaaatig p^retilflirle aoid a» tlia 
aottTator, <X»xttIl) affordad (l<XXS[II)t (UXW)| t7|^ -aaetoaQr«a» 
9^^0e<> '^Hi(nr«S«o»i«e«liMKioboI«ataa<4<««H««>a«<iarti««3rUe aoid 
(UXtCtV) and AHSorkatfnit (UXXXII), 
45 
(tmatn)*. 
-y (iiTPOEtii) * ihxisr) • 
( i .o;xin) 
HOOO 
4- (Llt lXIXj 
Ahvad Old 3lddi<|l''" tiatv« r«p«rted tn* Sfteycr'^rilUger 
osldfttloti of e!iole8t«4-«ii«6<-Qii« {UUOBf). freatttwt of (liXXiV) 
wttli ^orbdBxote aetd ( t oolo oqtiivaldttt) miug p^toliuHttsulp&oitle 
aeid aoBotty^rate ao oatalyat s«^« 4c<yS«>opoiQr«8K«KriioleotaaHI«oae 
(l^Ttxn) and « ,^9«^03t3r« |^^ <-e(iolo9tM<-e-oii« {uxWfltU tinea 
(LttW) wan treated wttb « oxeeae of parbesaoto aaid (3*5 oele 
efftilTalint) (IittWI)t (t<titWII)» 4p<«3-ap03ijr«?«oi»-B«iioiBO«<SK« 
otioleataii«6«>(me {hXWftlt)^ 9-<iiydro^«4o<«mitlioagr*-9|>«holaataa« 
a«"Oiia (LTCidt) and 4pf9«41lt3fdjroiQr«^ «««tiol«ataB«6«*OBa (XC) vara 
Olitaiaad* 
(liTttr) 
I ,fff In 
46 
{liJOUOriX) 4 , 9 
St? ftj>» (i*jp3syi) • (iixxsrtx) • 
(LXXXTTII) (LX5CttX) 
53 ReevQlly i^mi «t al» earri»d oat t i t BMiytr-VilUgor 
oid^atimi of eliol0»l«4««iit"^«6«4iiQQo (XCI) lihleti g«r« very 
tntorost i i ig rot f i l to* with i MOIO oqutvaloat of porDensoie 
aeid, (XOX) ;|8r« 3«liydroiQr«3|4-oxido<^ol«Bt«-4««ii«®«oiio (B;ni)« 
?°(«4i3rdroiqrotiolost«4««ii««3|0Hiioo« (XSIII) and 4«lqriiroi3r"4* 
nettioir^oUstii*^i8«dlmi<-3-(ma (XCIV)« f i t l i a M « U a^tttvaloilt 
of porbensolo aoidi (tCI) a f f o r ^ d ( IB I I ) mi a aoral oxota-
laetonef S97iip(«O3t&ao^«-oxa«-B<4to«o«5<-0itol«ataa«-3y7< i^i»i« (XO^}* 
47 
"fltli 3 MIIIQ eqaivaloiit of perbonx^o sold (XCI) furaiaiiod (JO I^T) 
and i t s oM^atiim proelOBty Sf Tao<^xi(lcN*3f6«dia»tt«A,li«toiaiiflw>«» 









' ^ *^^ *^> (xcy) • ^ 
0 ^ - ^ 
(xcrx) 
48 
(ISirill) ifltb ipei^^sote amM t»ii^ {I'^tolfaentsul^oftle ttotd AS 
tli« nAtalyst* flmf treated ( i sr i t l ultft 3»S iml« •qtitVAlttit of 
^nflieiisoie ftoid imd i^tstaed 5««et^t«19«oor<-0b<'|to<««lioa(|r«4if3* 
iilii>l««tm9«3«S«>dl«9« {Wftlt)^ S««etiiirlHl(K«lgrdr»3if<-<t9«B9r«4lf>«» 
eHdl««t'*S(9)««iia«3ge«di«ii« ClG8IX)y S««Mtlirl*l9«««r«9|3tt9»<* 
dl6r^rfix3f«ay4fSt6«diMeii^ole«t«4«o|e aeldi Sy9«-lAietfiiio (@>y 
it*«Bor«i3«oift»i"4t«t<Mlii««ittirl<^Pf 13<K«*^ ihr^ lF«xr««St««««e<iM» 
fifisRoeta9l»9t-€««a«d«^e->«oft4**699«l«etffii9 (6I) «»d i9«*B«r«4t&« 
aioam^«9«6a*tii%«to«9a«4Mtt l^*iiH«^ydi^ 3igr«4«B««|aii0ttf>ofc^^ 
l-MO (0f l )* 
Vif 
(nsrai) (X5IX) 
aoo0 ^ V-' 
^ 
0 i * 
CO (a) (oil) 
49 
Trtfttiieiit of i%0f111) idth 2tt9 «ol« «qti|tral«iit of 
«li<iiQr«»tS^«a^9lesti»*«'»^ (€111) aaA 3p«c l^wro^«oi»i<<^L9«a«r«» 
(aii> (av) 
33 
amai #t a l , " gtadteH tlui roaettoa of ^olostft^fS* 
4leii*7HiiMi (CV) using porb^toie aeld M osldoal* riiojr Obta&oetf 
$<i4<Kf>tpiii3r^ olefRtWl«>^ <»7«»oae (C^I) m& i t s tiydroljfttod prodiiott 
0^f4p«i!ili3rdroiar0!iolfi«t«S«^H*7H»ie C^Xl^ ) w<3 tiio oacpeetod 
(; «»lmrtoit0 wan sot ^talnod* 
CC )^ (0^1) 
50 
I n ora«r to obtain t^e eoxT«spoiidiiig laetoa* the d&eaoito 
(ClT) tms fin*t3i«r treattd idtli t!i9 vsiyliig e<memtratiOii of 
perfondo aold for difforeat leagtli of ti«o» iBrarialitjri tlio 
roaetiim proritfod opoxtdo CC^I) tlM d ia l (Cfru) , S^^foraorloaor-
4^«t^drexyetiole8t«^«-ea-7*Qtte ( d X ) aad 8bolo«t-S«-«a«<^i7»aioae 
(6 t ) f aoao of tlie expeetod ^^laetmes was obtaiaed l a tHese 
eama alao« 




A poaailklo pathway for tlio f o r o a t i ^ of (ctx) and 














Til® omidoiisaUoii o f a s u i l s ^ l e s te r tdda l Gineipoimd w i t l i 
amemia or mAno {ptO'Uettlwtly primmty ma& soooadar/) loads to 
t l i« fonaaitioii o f a prodael liHicii aiqr lio tomotl «s oioiao-storol i l 
or s te ro ida l m l no o»g» (CI I )« 
(OXI) 
niose eoapotatds itsro fotnid iapor tant Hio log ieal apipUoa** 
t ions* l&-^ao«i7-^ydro3sr (or koto) aadrootanofl and oestra 
i f7 l f ! l ( tO)* t r toaes tiare tiotn 9hema to poooost t r aa t i o iU ty and 
aat ieoovals i i i t a e t t v l t l o i * Soveral group o f workors naro 
renorte^ H^mdao-otoroidg^ two of ti^ieliy 6B»«aiao«>aadrostaao«» 
3fp5o(>,lTp-trlol • ana 6c^«»aQi!taiildO{»rogo8toroa0 , are fooact 
t o po^sofls ^aee t i t e t l e propert iea* BierefoiiBi,« general i a te ree t 
to firei^are steroldat aidaos idLt^ aalao srouf a t d i f f e r e a t 
l ioa i t loas l a the s te ro ida l attclene was developed l a order to 
et^idjr tlie e f feet of t ^ poett loa o f s i ^ s t i t a t e d aaioo groitip 
on t h e i r a e t i v l t i e s * 
53 
^teiilag l a •l9«« th@ ii«tfleiit«l iiq>ort«iioe of tiioa® 
eoMDoniidffy «f fort» wtre B«d« for ttioir ijnttlioals, rroparatioii 
of t%9«ft ooApotBids i s oarrlod out by e^doiiiviiig tbo oubatrato 
wttli mi 4i^pro|^riata iMtno in prtaaaiia of vaftar (aa a eataJlyat) 
or ti l ft ttOB^aqisoofts aeStiM* fhis rsaoUoa Jlavaliraa SinlaopbiUe 
attaeii of aettne at ttio eteetron«4ofieieiit earboa 09atro* 
ft^imm mdnftefrnpom^* fba iteoliasiaa for thim traasfoimatloa 
in •icnlidBsd by thm follovian aeHasa pr<^os«d br Uovatt ot a l * 33 
|o^f«?„r.fe 
ff •?.5^ 





nttt eUarafittrifltie IR atosorpUon HIHIMI for M«4i strotebing 
in ibi98» oc^ q^oiati* iippears a« a woatc band at—-Mau a« (wtifisi 
^ t« frt« fron eleotroitatto attradtion or bydiro(aii bonding) 
and at^^3300 em (vlim HMl la boadfd partially to tlie UH 
Kroiip) at v i l t be avideat froa tha followiiiji tabla* 
3<».%9iao«>i3(K<H!i3rdroiQr<-5Kr«Bdro«taa->i7«oaa daritratiraa 
3^AAiiio Haaetion i Tiald V«a« {maT^) M regioa 



















a m !t«aotl on oon^'set«*i in ttta ab»enoe of watar 
h m f^oaotion oonduetaf! in tti& presaacra of wat«r 
55 
%^no«>fit»rQ|{l«i ticsve been prepared by dlff trent aetiioils* 
^ l y fffw of tUm& are aacorilief!. 
leiifftt ot R1* " syntboslsad ateroldiil aialoes by tbe 
0!mdi»iii9ati<in of nr^oscyaodrostoaios i4tb aa<aa$ila» prla«ry and 
fldeonilRry «mtit0«« m«y troattd 3\Viioatoaty«« ,^6(?(-«pojQf-3o(-
?»ti<frontiai0 ( J t r t ) with oHdaea wiaeh afforded tUe eorrttspaadiug 
»f!?lnoaloohol8 (ntTTI • UWl. ^iubsetiaent aliKaUos bydralysts 
of tfiwae etwaprtoii^ a prwld«d ftydrosy analoguaa t*^^! "• UWIliit 




( c a m *<• M a 
u 
(cJUXli Ik H a 
56 
63 Thw ftito ottrri«d ottt tkf ^rQtti«fti» of 2p« m^ a<«> 
»8liiOfiiidr(»tt»aet bjr r««Qtioii of 3oCt3<« aaa 3|^ t 3p««{i03Qr<^ h(«* 
imdroctiaies (Qtldlf CXWf) irttii s«QOnaiiiT ofoUe aaliies jriel^ing 
ap-iMdito-3b(«olf (OIXIIT, CXtIf y «afl »^-iwili«>-ap-ol» (CXJSri, 
OTWIl) r«»p«otlv«ly, 2«^orpii<iUiii>«^*8adr0at*i<*«ii«'«39i7Hlt(»ie 
(CTt I t ) ftroii SKf3<<«ei»oior«9<<fiBaro8t«att-3»l7«<lime ( c n y i l l ) . 
(CTtri ) 
(OOTV) ft o 




H«««tt t t al.®^ earrlAd oat tkm trati isslt of i t l ^ 
^ iptr i^ ino- md noi^tioiiii9«»17«k«taii«s of Ol i aaH 019 «t«roi(l« 
f r « i i6o<«-br(Mio«l7->$Cfi}t<m«s| rellttotimi of th^mt oo^punndt i^vas 
tile c(iiT«»|iendiiig «iit-16|3«ii«la<i-lT|3-iili, 
(CTft) 
ss 
' fetiett » l a l . " " alao preitarod a^^worphoUao-^K-aaariist-
ip -o l - i? -o t t# (aiCXW) fey tH© QORdeasalton o f M-feroao-^K?* 
aiidroftaa«^B«ol»t7«<m® (OXtWX) (|>i'e|i«trod fer s U r r i a g a a ix tu ra 




ffiey a l to oarr led out eoadiMtaUoii o f lTpii««t03iy-l@f< 
t7o<<m0p9jgf^o{''fmdTtiut*mm iQKWfttt} w l t i i tttorpHeiUiltt g i v ing i7p«> 
ti9rpfiollao*t8«ili9t(»i@ (at t t l lC) as t^« aajor product» o<mta«iaated 
« l t i i so»0 i so iMr ie i6p««i9rp£iiilla«H>l7'-iielcKie (Ci;i<)| i t t tHa pmseiiee 
Of watery ooadsasation urifislds l a t t e r itoater as tfie aaior prott«iet* 
ika iatai i iedSato i i r tliess reaoticnas vas i^mm to t>« ia?("4tf(lro^» 
t?-iE8t%ie ( c i y r ) . 
flearrangeaeat o f i7p*aeat03fr'»imti7<^*epoatid9 ( C X l W I l l ) 
t a fti|a«ioa9 a l k a l i gives i7Ji«4iytfroiQr»19-lcotouts ( U B i I D i «^ie& 
ooadnnsos v i t t i aoraholino to give i€G««or9^oliiio«i7<-icetoae {GtLt)* 
The reaet ioa o f epo^dde (axxWEI l ) « i t l i aqueous taorpitoliae ^ o t 
gme ttio desireH Isp-aorftHoUao-iT-ketcwio (C3d«)} hydrolyaim to 
a eer ta in eartoat owarred of ttie 3}3«*aeetate tmAmr aqueous baaio 
eoa^ t i i n t s * 









!S96cK*^^«fo<l«>esrolOet6yl«il«ifie9Qr-^o(;^«-iaidr9sttii«->iTB'^ l ( axbl l l J 
wltli |itpi!rl«ltn# t« ethylene glycol . 
(oxytTi) (amv) 4, M 
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dutif^riittoa of tiifi t t r t ta ry 8o<»«lo«>fc©l ( p ««iUii4a«t4oo) aloai^ 
wttti the invuratoii of tfta axial aB«pi|ieildiaa graitp to tHe 
6<;(,««f|iiatorlal darlvattva (Ctyr i ) * 
QM9 
{QWfl) «» H^ 
ST Catsotilaeoa'" earried out tli« raaatioa of ttrosto-epoxlda 
with miAn»»* UorplioUaa wiit plparldtaa raaot witto i7«4>riiBUi-




Bcri8tre« • to^td the MdiUoa of primary md eyelle 
gi¥itt^ a sarins or i6j^ «^Miao«-iZKt^ **M&ir^ r03i3n i^^ «ili«M«s {8<^)* 
(ail) Ccyi) 
s» Riiris et al* " proparod t7<<-aiidaoiaidjfo«laiie dorlTativos 
(satarat^d » d oaiiatttratad) froM iTp^ l^sc^olL toiirtataa elti^or 
hf <!lr«<it iavaraioa ivltli taetrndaiy ao i^iaa or via ttea isttrasdiata 





(GUI) (CUII) (oav) 
AoO 















70 Bo^ gscm »t al* ototHinvd 3p-dia«tt|fl«aliiooiioU«t'-^ 
0ii« (Clitr) hy hcftting oiiotsgturjrl «ltlorid« (CUXtV) with MtHaaoUo 
dtnettirlMBiaa At iSO^, ultli Umthyl ««&&• hyArolo4i49 ma 
eatalrstt mA rmdaeUon with bydregtii in prtt««a<M of palladiuM 
dbareoal i s aeatlo add aolatlon gart 3^»dla«tltylaaiaaeiiole»tao0 
(CliXIV) 
71 lean et al« ^talaad CK^ * and E-» liKxaara (CLflLi; and 
CtiWItt) of 7«*aiaiaoeHoletteroI by fraotioaail arystallisatioa of 
ttt« oilirttire obtaln«d by ttoe resfuetlon of ojctiie of 7Hc«toimolfiflteiTl 
64 
»»y e«tAlyti« r«<ltiotioit of <^-T»«MtnQoiiola«t«r9l« Bom o(^- ana 
p «mi!iCN9?iol«storal ia(M«r« obomd a)»proel«lilo wilibaotorlal 




Ta Carfbett et ai» proparod four iaoaorle 39ll«<ll«niit<K<l<«» 
firagiiMiofl {8Xiira«CbXiCtV) throiiili tho ro^uetloa of aioximi 




(CtTtll) 3<, 11^ 
(CLTTtll) 3|>» 11 fk 
(OUT«V) 3<» life 
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a«o«fitty Oaaboll vt a l . reported stiireospecifle 
tr^sfor«atlmi of 3D<t6^*iilcltloroaii<lro«t*a«ttii-l7«ooe {GUmOfl} 
Into 3<K.««ilao-2Mi3rdroi]riui(Sro«t-^<-oii«>17«^i« (QLiXJOfll) and a&«> 
iHBliio«-3(K« ]^rlli'oa{yan(irost«S<^a""17-oiie (oi«XJS)^ lJl)« T1I«M prodoeta 
httrm hmm aehl«rod v ia tHa A^'^pt^p- «a^ 2Kf3<<*opoxldat (CUIXIX) 
asiit (QUTXtr) • J^lraet treateieiit of S(7{»6B«(iiohloro«-2pf3R>-epoiQr«> 
So<*antfr09t«ita (Cl*TiCIt} «ltti godim aside gave 36<»d<<«4ii8axido« 
3|Hiydroxrandroat->^a-17«oae (CLtKSC) wtiile dD<»6p<-diettloro-a^i 
lH-eooagr«-3K,-i«idro8taoe (CLItW) g«f9 3p,6^-*»l»aaldo-ao<;«-iiydro:«y-
aiidro«t«i"«a<*l7<-one (CLiOPai), 





%m Reaotion of Clilorotriaettiylsilaii« idlth S M « 
CUol8st«iie SorivatiTei 
67 
ehlorotrta«tli3rl«llan« (ciKujSi) iia as laportaAt rsaftttat for 
or i« i ie fijrattieiis. Thin r««g«iit ocn b« osod • i l t i«r d l r M t i j or 
in emfyin»^tian witn « lultabli) mtA l * th« v « r * a t i i * satttr* of 
ohlorotrlMfttiNtjfliilaatt in «h««ittal trwi«fom«ti<m» pro^ptatl ut to 
e«rfT out th« rawstioii of aoaa ataroidal darivativat* viur attidiaa 
thou t^at ^ lorotr i i ia t i iy la i lma 
(a) %e)t«(rai at im aiii(l« 
(ti) in m tiiLii^tltttta for MiJiarftl aoida in ateroidat raaotionat 
(e) i « a aaliatttate for aoetie aoid atao^ 
(d) i f m aiealleiit iHiloriaatias as«at with l i t t l a aida affeeta» 
(a) radtioaa the olaf inio a i t ro groap praaaat in ria£ *0* of 
ataroida to katonat 
( f ) i a « battar daoviaating agant for ataroidal S-oxiiaaa mA 
3f0«dio^a»s« 
Cf) ia a atora aoitable raageat for tlia praparatim of obloro* 
liydrina fro« St6«apoxida ia ebolaataaa aariaa* 
»aaetlon of ataroidal a i tro eonpomda (Cl«X}QUlI«Ci>xav)t 
oxi«f}« (CI«xrori<€Xr:it^i?'-«a«atttratad katonaa (CSCI-CXCIV) md 
apoxidaa (CKCV«CX0VIII} «it& okiorotriBotaylailffia aaa baaa 
l>«rforMid at rooB ta^iarattir«« Coaaaqa^atl/t a aoaTaaiaat Metbod 
for ataroidal S-^ maa aad ablorobydrina eiloag id lb tba ajratbaaia 
68 
of ^«ohlor9 OTdutfU 6aa tivva aetiieved. iraiisfoniad products 
fro«B nnmm oxinos ant! ni(iatiirate<l ketones hwr^n also boon irt>tata««l« 
The «avantftK« of tlisss asthods i s that the prodoots h«r% boss 
(tbtalasd i s s n s l l e a t yltids at room teaq^ratiirs* 
N-oa 
M>0 
(OTOI) t t n 
(cieii) 
(axciv) j(, ct 
(oxcv) X, OAD 
[QXiNUl] Hf 01 
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H#«ettoB o f 6«iiitrooteol@«t«5*»tt« ( C U I I ^ I t ) w i th otil<ir»> 
t r f «» t l i y l « t lM ig ma @«e«s« of Mine aiwt 
Treatnetit of ( c i i C I i a i l l wit t i oh toro t r i i id t i i y ls i laBo m^ 
sitae dttst (IQ oarooss) g«iro « eoa^oimdi, ««p* f i ^ . 
gharao to r iMt ion of omrnQm^ m.o. 98 . a« 3<<-ottoU«taii««»0tto 
CemiioiKid M,pft 9S^ mm atialjfted for ^n|^49^» ^^ speotrtnR of 
this compund gave a str<mg aJftsorptlem Hand «ft 1705 OM fo r CaO 
f f o i i ^ , mu npmtrmt sitonoa it ol«ai} domifl iol^t Mollir^ protons 
vero M t i i at S»9T (C I^Mi i ^ ) , a«ss ( Q t 3 « ^ | , 0,89 imd, o . ^ 
Cretantaiiig aotbyt p r o i o n i K Moroovttri i t ««« foiaid i doa t i oa l 
74 t o tHo At t t l i i ^ t l i i Ct"*!^!!) t o a l l rospeots (««?•§ ««8i»9* aad I i i )« 
Woaotton o f 3^«»ito<itoxy'«4l«itttrooholQot-4-oiio (Ci*l3ygV) 
wt t i i e l iUro t r iao t teyUt lw i i i ^<t ojtooM of «too attot 
EeaetiCHi of (OLHOCIV) l i t i i e l i torotr i i iet i iy lo&loi io md 
eine diiat uportdod a eoi^ieaiid, n^p* 127^* 
70 
C # t T 
Aeo At^ 
as 3Wicetoay«tiolgsta«*6'"«if {QQ\ 
eoapoimd m»p* 137^ sitowKl aol^eolar ooi^Kist t l <iti AS 
^39^*48^3* IB ttfifletma 9f ttotii eowpooad ^ ^ i t i i y e d Hands at 
itas (a i^4 ) , tTto (C!«») aaa 1210, taoo W * (c-a). it« 
*^ft s|p««lrcnB ga^e a uatt lplat ei^lrad at ^a«08 (.1 • Id Ua| 
V^ r lBf Jwtetlfm traaa) lo te i ra l l t t i for 1 firotoa (a3«<%)« 
% sftarit slaglot at ^3«15 for 3 {irotoaa l a aaorlbabla for 
6^«-«e#tate protons (CJI^ COO). ilatHjrl |}rot<»ifl «<ira obsarvad at 
S t . l (CiO-mg), O.TO (Cll3-(||^)t a,0? md 0«83 (otaar aatisyl 
prottmis)* I t WAS Idaat l f led aa (CO) oa tbe liasls of tt«p« 
lar®. 
Ta 
aottott of 'i|P«ohloro«<l«^tro«Holaat«#*<^e (CiiJOLiy) 
with ehlarotrlnettiylaHatta «td ali^o 
RaaotlOQ of iGhtWf) idlth ettlorotrlaatbjrlaltaatt aad 
l ino iQ tba ntaal wiqr fitralaiiad a oospouaift s«ii, 139 * 
71 
(ctxwf (ocnr) 
cai«r«ittri«ati«m of &mo9m4 «#p. t^^. 
Gon^auad a.^. is^ was aaalftaA for ^2T^43^^^* ^^* 
t^ i^aetrffis fiioiwd al»sar|}tiQii bands at i t iO (OaO) aad 740 ew**^  
(0«C!1)* mn Kpeetrvm af tills eo^potaid gm9 a i ia l t ip lat eaatrod 
at & 4,a ( v | «r 17 Umt A/n eim jtioetloa trm»i imt l pratoa 
(C3«-%}. ^atHyl {irot«is iqppaaraa at ^ i«9 (c ia -q i^ ) , O.Ts 
CC1?-C||^)9 9«91 and 0«S8 (renaialag aatlirl protons}* I t was 
also etmflraed as {cm) m tite liasls of ««p» aad »•«•]!• 1^^« 
Raaotlott of 3P«"omoro*««»tiftrQctiolos^HI'-oao JQUXSM) 
wltli ^ lorotr laot^ylsi la i io aad snail woont of sine 
^•aotloo of (Ci^ Knaor) idltli oiilorotrlisotltFlallaao la 
^roseaoo of a saatl aaoiiit of zlao anordod ooiftpotmds «•?• lOS^t 
130® aad 17§*, 
(can) (801) 
72 
Charaotcrtgatton of ooaaoiwcl « .p. iO^^ m^ 
tfiB eoaootiad K«p. 105*' (reported «»p» ia9«lCMI®> 
easdymti tor ^2¥hi^* ^^* ^^ epeetrtni of eoapotiad (€€11 > genre 
liaads at 3080 (CfaC^ll), ITOS eoT^ (e-O) and 1829 cm"'^ (.C=C). NMft 
f9|i(»etrtia f t t r thar supported thin etraetiare am (CCI I ) , A tirood 
s l n f t e t l i k e s igaal i a teg ra t i ag fo r tvo protoae * t S.fiS wui 
Aealfned to v t a f U e protons (C2*|lt 63-^) • ^e t l i y l e t p i a l «#re 
o!>9enred at ^ 0 3 0 (6iO«CH^}| 0,0? C C i 3 ^ ^ ) « 0«ai» 0«fO 
(rtttsatatag «e1^yl protons)• 
gharaeterlnatioB of eowioaad n.o. m^ and tT9^ aa 
3R«eltloro-Sc<<»eliol«^taa«4-aBf (eci> and 3D^failoroHI<V* 
oaoIeatqa«e*«<w« (CCft I ) r e t ^ e o t t y t l r 
the oonpoaads a»p* 129^ and i79^ wera wtalyaed f o r 
3«.|li^.tlot» rite 1^1 B^mtrmi o f tu ts e^apoaad sao i la^ tU^sorptioa 
liaarts at ITOS (a«0) ^ id 780 ©a** (C«Cl) aitpported st ruet i i re 
( CCI }« fbe Goaponad a e l t i a * at lad^ was furtHer eoaf imed 
as (<3I;T) by i t s »«p. i i . a .p . md fU3 s i t h aatl iaatle (6C1) • 
Tti€i Qonpotrndf «»p« 170** was ^a rao ta r i sad as (CCIXI) ( reported 
m,p* i^O )• tff speotrtM o f t i l l s ooapoond exEiilbltad bands at 
1790 (Cbo) and 735 oa"** ( c ^ l ) , ma sptsotrtw of ( ^a i i x ) 
dlsplaynd a a a t t i p l a t ( f f l • S He) In tag ra t las f o r i proton 
(e3*^^^ «* ^ 4 , 0 , ' l a t ^ t protons ware aeon at <So,03 (C3ia«€ii^)« 
0,67 (Ctti-CMg)! 0,a3 i»id 1.71 ( renaln ins aethyl prot«ma|* 
73 
aEi»eHtoro«J|o^&ol«8itaa«a-OBe o»l«e (QUXXXyill] trttH 
ehltirotrtaiettiytstlaag mtl «i»«ii« of sine 
fr«tttn«iit of ooetpofOKts (cutxioril^ (aLaKVll) and 
(C?«ttWfir} idtti o^lorotriaetiiylailiiae in preseaee of oxoess 
of sdao duat affor4o<! eimpotm&n with oolting poiat m^, 127^ 
«a*l 139** re»i>»ctlvoly# 
fs«lT 
H«Ott 
(CLtJCWl) X, I! 
(ciixxwiii) t, ai 
iGXQtX) %t U 
(OC) Xt A^O 
(CGI) I , Cl 
nharaetgrtgatlon of eomaovmdm »yo. 98 « fa? and ia9 af 
5oC«ehoie«t«n'-g*one (ClCiy)* 3&»«o»toaty«^P(*etiolfe»tan^««ao iQC) 
wt<l 3&-c^Ioro*S0(<-oholo9tW"6«wi» (cCI) r o a p e e t l v l y ^ 
Tho Idoat i ty of eOHpotindfl a«p« 9S^, 137^ aii4 i;^^ 
was estfiliUs&fitl as (0'«3fS)» (ca) and (OCI) on t&t bas i s of 




(t«a<}tloii of ojclM (CLtnVl) with ehUrotriutftjrlsilane 







Charaof riK«tioa of eowpouad •.!>« la^ »f 
T5»<»lore*SpMiole»tiin«6«"Ong oi lao (coiyi 
Co«poi8t<lt a«p* 19S aaalftod for C.^ H^^NUClt aiioiiaa 
posit iva 9e l la t« ia tes t for halogan* IK «pa«trttM of (i^IV) 
ahoaed haada at 3330 (N-on}^ 1640 (C«.NI) and 133 • 1 (c-ai)t 
Hmt apeetrtM of this eoapouad ahowad a broad ainglat iatasrat ia^ 
for i protOB (CkM-4}ji) at ^9 ,13 ahieh disi^ipaarad on shaking 
with Djj^ * 4 doiAlat with J « a Hz for i proton appaarad at 
C3«3Sf s^loh i s asaribahla to C74^. Mathxl oignals •ppattr^ 
at<^0,90 (Oio-qig), 0*66 (Cta-CUg), 0«80 and O.Ta (othar aatnyl 
protons)• 
75 
(OLxnyil) lAth cMorotrtigtliylallw 
Reaotiott of oxia«ct30rxftx«ith ^lorotrlmtiiylsllaas 
{ in excess aaount ;) was perforaea la ttie 8lall«r aamier, 
Uffial work-^ of the reaetlozi •ixtttra aatf oolnam tMramKtogr&phy 






cm^«qtey$f t^en ef eoapeiafd a^ fft ^^^ <i 
CoMpoond, • , p , 217^  was aaalfeed for n^T^ i^e^ a^ ^ ^ *"^ 
sboved poelUve Beilatela teat for halogen* IB epeotrtoa of 
(CO?) displayed bands at 3580 (OH), 3440-3300 (br, lf-<^), 
i660 (Calf) «Bd 740 oa*^ (C«C1)« I t s KtlR speotrua exhibited 
a broad singlet for one proton (CsN-OH) at ^ S.S efaloh i s found 
to be exeliaageable eith D^ O. A nultiplet oeatred at ^ 3«S for 
i proton was assigned to C3«<<§, Another singlet, at ^ 3«04 
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tiit«xi'fttiii2 fmr one proton was aserlliidilo to C3* Qg^  i^oi& 
ditappfiArad oa shaiclns with QJim siotliyi prototts §9pmtam4 «t 
0.91 (ClO-m,), 0.67 (OU-Cn,)* 0«83 «•« 0«7S (roaatatng 
flMtlofl protwit). 
(Ctixirm^ littti ohlorgtrt—tHyUtlaao 
Oiliit (CltXiOCirxct} ««• «tibj«et«ll to reamtion «lt6 eftloro* 
tn««t}iyl«il«i« ( In mmm wmmt ) to in* asttaX aMiMir. 
work-oil of file roaotioa « lxtan and OOIOMII ohroMotogroidiar 





3fe«S-4iriiloro*ilg>«^ol—t«a«»»«»oao oaAao (C<yi) 
C«p. .<l . . . p . 1H» „ . l „ . d » r Oj^^^Cl^ . Ill 
opootriM of (OCfX) oxhlMted idisorptioa liaado at 8400-3309 
- i C^r, ^-Oii)» isso (CH) and 750 oi * (C-Cl). Tho IMR apootriM 
77 
maplsfd a MQlfiplot oMtrvii «t ^ 4«4d (HI, f | « 8 Urn) «iii«h 
tadtoatcd t!i« orioattttloii of ehlvria* as ^ at OS poaiUoii 
(4/9 ting JoaatifiR ots}» A ^road ainglat far 1 i^atoa (0«H«cfig| 
«liteii appaarad at o 7»as, was fooaa to l>s axttfeuniaaa i^a iitth O^Q* 
mmyl protons ware mmMa at S l . i a (CKMH,)* 0.S8 (Cta^CK^), 
0»SS and 0.80 (ra«ainia< aati^rl protOBs)* 
Haaetioii Pt 3b(«5t>(»gyolo^olastaa*g«aia ostwa 
(CliTODEH) id.til ^larotyitifthiflsilaaa 
RaaotiOQ 9t oxim {Ql*XXUX) aitli oftlorotrl«atiiri«iiana 
was affaoted in a siallar aamar* Usual wort-i^ aad erystalU** 




Cti«r>et«rl««tltta of oomgwid «>». iH* mm 
Ofivfiomd «•]»• lat** «M eiiiir«9t«ris«d mm (CCI) oa ttit 
7ft 
bftflli of s.ii*! «»ii«f« «id IR ttatfi* la spvetriii of (Cd) 
diwnitffnA %tm&9 At iros (c«o) md no m"^ (a-ci) (pesiUvo 
E«a8ttoii Of Oteot««t^"<wi*4,g-aiwie dfxLm iom) wlVk 
RooetioA of (CISC) wtfii oiilorotriaotiiylsllflBo ana siao 
dtifit was porfornMd in tli« uauat way* CTsital worli-i^ aa<t oolttaa 





OOMpoondt >•?• ifiS (rttportetf «»p, 16S ) analfaad for 
St^44^a* ^ ^ '^^  tpffotrm at tliit aoapottad axltlMtad a atroag 
bend at 17%} o« for CsO grooj^ * HUH apoolrsiai tbowad a claan 
dovnfietd ragian balow ^2«(}« UatJiyl protoaa vara obaarvad at 
So«97 (GiO-(^)9 0.71 (C13«q|^)t 0.91 aad 0*S3 (o«liar aatl^i 
prototta)* 
RafBttfw of aiiOlaat«4«aaa"3«6*dto»a (CICI) f i th 
oltloyatriaatiiylailaaa aad alaa 
naaetioa of (Cicci} nitti elilfnrotriMathylBllaaa and aloe 
dtiat wwm aarriad oat in a aiallar fariiiott* Oaoal varki^ of 
tha raaatioa aivtara and eoltan (duroaatasrap^ arar alUoa gal 
jrietdad a eoHpaondp atfi. t6S^, 
G^IT 
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Charaetttrlgation of comtotaKt a .p . 168 w 
5 o<K>holq»t«att^>6«dlen» (CCVII) 
Gottiioiaia ii«p. 168 aaalyslag for C^^^^O^ was eonflmsd 
TS to be(CGVll) oa tb« baals of a.p*| a«a«p« aaa l a apootrua 
wltleh dliplaered a liaad at ITaO oa for oarboajrl fimetlm* 
mn spaotraa of (CCVII) was fooad to b« oloaa l a tlte roglmt 
below ^2«0« Mathrl protons vers soon at ^0 .97 (C10«(g^)t 
0.71 (C13-<a|^)y 0,91 and O.SS (other aetbyl protona). HoiieTer» 
«e did not get any deoxygeaatod prodaeta* 
Ref^etlon of 3^»aoeto«rebole»t'«i-en-6*one (CXCII) 
wl^ th «yhlorotna^tfaylfHfi|o yid i^af dOff 
KeaotlQit of ooapoiatd (CXCII) ^th oblorotrlaettiylsllaao 
and idlao dint ( in exeess) In tbo asnal aaaaor fomlsbed a 
e^ipoaady a*p» 165^« Tbla roaotloa idiea ooaduotod l a presenoo 
of saal l aaoimt of slno dnst, foraatlon of two prodaets was 
•1 snail sod on the TIiQ pi ate« (Jsnal work-op of liie roaotlcai 
aisrtare aad eolnaai ebrewatogripbjr orer i^Uoa sol afforded two 
o o 
eoaponndst a«p. 168 aad 101 • 
0 
(CXCII) 
*^ 8^ 17 
(CCflll) Cl(^ ) 
(CCIX) CI (o< ) 
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^^y-^'^f (cqvi^^ ^d <^ offfoayl »tfft I9l^t ft Mr 
CoMpoaatfs nitH flieltln« p«iiit« of iOS^  wNl iOl^ wir* 
«»«l2f««<I fw 0«|Y^ 3^0Cl (po«iUT« Beilttviii lust sliomd tlt« 
pr*s«ae9 of balogoii in botli ooapowdo), Com^^uaA aoltiag at 
iSS^ irwpwtee ^ ••?• iS9**) was tdoatlflttd ai(CCVlll) m tHo 
baaifl of flfiaetrai data* Of abaorptlaii aaxtaiia for tlitg eoapoiiad 
vaa oiiooiTad at 230 (^  SJHIO) aaggtfatinc tHo i^ raaoaoo of aa ^ »1^ «* 
tttttatoratoA t^romopMx^m IR t|Miotri» of (CCYiii) oiioifad banda 
at 1689 (C«C « C«0), 1630 (dC) and TSS oa*^ (C<-01), XK qiaotrtta 
of eo^ potiatl altli aoltlag polat 101^ Oiwplaiy^A iiaada at 1680 
(C»C«G.o)t ittas (C«C), TSO ea*"^  (C-CIK Jitft •peatma of (CCIX) 
oxttimtod a dooiiltt ( i » 3 fla) at Dd«i for c^ na; aad t&ita 
•Qtsaated tlm 03- proton to li« oqaatorlallf orioatod alioraao 
la eaoo of (OOrilX} a doaniot {JM Um) apiMarlag at o 6,2 oloarty 
ladtoatod tlio C3« protoa ao axial* la (CCI3:)t a aaltlptot 
(i4 • 8 ^>) ^f i protOA i^ poarad at 0 4^2 wtHeH 1« aaslKBod to 
oa^ B'H. ^9thyl protoBs mf oli««rvod at 0 1*01 (C10«q|^)t 0*70 
(013«-QIg)f 0*91 aad 0*81 (roai^alas aet&yl protoaa}* 
ffttti ehlorotrtaotliyloHany aad alao 
Roaetion of kotoaa (CXCIII) idth e^lorotrlaotHylsllaae 
aad alao daat was porforaod la tlio aiual aimaor* Uaual «eric-qp 
82 
of the rtMtlon aiartare KBA eolam tkromnlogjti^iiy or«r s iUea 
f«l prwi(l9A two oompounAm^ • • ? • 119^ anit iai**« 
°8^1T 
(Oct) X, H 
(ccxx) 
Co^oond a.ii, 118® was unalymd for <^ 2T^ 4a^ * ^ 
fdisoi^tloii «aicl«ai at 33S xm ( (: 10900) ia^eatod tfeo proaoaea 
of an axtaadad aaoae ebroaopiiort as wa In (CCXI)« I& apoatrioi 
dl«pl«0r«4 6fftda at 1ST8 (G«C-C«<)) aad 1&49 -1 (c«c«G«c)* ma. 
mitmtrmt of thla oMiiouad dlspXayad a aHarp aiagiat for t ptotoa 
(Cll«0) at §5.48 m& motbor alaglat at oo,os iatogratiag for 
2 pro ton* vaa aaorlbablo to C3«g and C4< ,^ Mothjrl proioas wort 
aooit at S i a 3 (ClO-C^), 0,70 (013-Cij), 0.93 anil 0,8S (ottt«r 
aet&yl protoBa)« idoroofrari tbla eoapooad «aa alao etwriraed 
90 o 
tHrotigli TLC| «*p» aad ••••p» IIS « 
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GhttraoUrlgatlQii of ooagotaid a.p. 139*^  » 
ehglg«t«'8«"«t-T*>OBq (cox) 
Cospotad ««p« 139*, warn analjrstd for C^T^^^O* I t s UV 
i^torption MxlBiH at 333 ( 4 9300) md IR hmd at 1630 oaT^ 
faggast«<t elaarljr ttio pr«a«ii9« of an ^ , ^«Hmaatiirat«4f 
ottroMOpbora* Wi& spaatroa of thla oompomid ennlbltad a a lnsUt 
tltea alimal Istagratlng for 1 protoa (C6«g) at ^ 5*5e. ^a«« 
datft gsra m^l* pr«of for atraotra to ba «• (CCX)» Matbyl 
protona imr9 oUaarvall at ^ 1«30 (010«%j) , 0,«7 Cci3«(^3>» 
0*3S «t(S 0«80 (reaalnlag aatHyl protoas)* Moraovar« ttila 
ooapomd was Idaat l f lad aa (OCX) oa tlia liaal« of Idaatltjr l a 
Si 9 
rUQf a«p» and n*a,p, 139 alt l i I t a aataaatie aaapla (OCX)* 
nff^^o^ of 3|H^loroi|t^aHff^»S«an>T^ottf (C^IV? 
wttn atil»rotria>iiiyt»lloaa ma tlao 
Raa^tloii of (OXlStt) wiith c^lorotrlaotiiylollaaa and alao 
dttat vat earrlad out la a faoiiloa aa daaerlbad aorllar* Aftor 




Co i^omi! «.p* lis^ wfts otmraoUriMd an (CCXI) on tiui 
liftsts of spBtttral pr9p«rU«« (id«nU«ftl litti {irtvltttuly Abtaijieil 
OB«)i ii«ii« aadf ]>«ii«{i« 118 • 
nitft ehtorotrt—tiiyl»ll«at 
R««etl<iii of opoxldo (0«CV) nAth oblarotriaot&ylalloiio 
wftt p«rf»ra«d la Hit noital aieiior* Uiiuil worlc«tip of t&e rowtiloa 
« l ^ a r 0 and oiyt tatUsst loa affordod a eoa^oiiad M.f • 190^* 





Ciwpoiaid a*p, 190^ (reported ' Stp. i90* i9 i^) wi«ljrs«d 
for <229^ 4g 3^C^ (poalt lvt Bvi l t te in t « t t for l iatQiM)* lA 
•peetrfiB of eoapoiad •,p« 190^ ibomid Itaads at 33S0 (Oil), 
1740 (m«Cf)) t larOy 1340 (O-a) aad 760 ea"^ (C-*C1) wid tbtui 
ftiggestod the fomatioa of oblorohydria (CCI I I ) * HUa. apaotruM 
faPtHor aaiiatwitiatad tkm atruotural aaaigaaaat aa (CCXII)* A 
ntt l t lnlat at ^ S. l ( « | « IS Hi) i a ta i ra t ias for i protoa waa 
a««igna4 for C3«^« flita hal f width band i l | « 18 as ladleatad 
r lag Jtnotioii to ba trana (A/B >*ins Jinotloa traaa)* Anotiiar 
ttoltlplat oaatrad at ^ 3«33 for 1 proton l a aaerlliabla to C6*^* 
4 a ia t la t appearing at ^ 3*99, vaa foiaid to ba aarobaa^aabla 
with n^O (C9 -^y , ^otfiar abarp aia&lat Inta irat lag for 
3 proton* at ^2*01 vaa dua to C3- aoatata protoaa (Cg^coa), 
ifetbyl protoaa iwre taaa at & 1.37 (ClO-cmg), 0.70 (Oid-Kaij)) 
0,90 and 0*80 (roaalalqg aatbjrl protoaa}* 
S^Cbioro^ Q^olaBtaBa^&.61!>«rlMitaoatata (CQglJ^ 
Support in favoar of afalorobjrdrla (CCXII) vaa obtalaad 
by eoavartlag I t to aoatata derivatlva (CCXZII) aalag aoatlo 
anhydrldt aad pjrrldlaa* Produot tbua obtalaad aaltedat 132^ 
end vaa analrtad for %i^^^i^4,^^» ^ & * aolaaular eoapaaltloa 
sosseatad tba preaanoa of tvo aoatata groiq^a l a tba prodoot* 
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In a • ia i lsr aaaa«r« Att«r usual werlitip of tii« rtasUoa aixtar* 
Mid eolnwi ohroMfttOftraplif or«r • i l i ea c«^ tvo prodvott «.ii« 160^ 
«n4 98^ wmf Olit«tii«ii« 
?8*1T 
CI 
(C>X?T) (cciav) {QQXi) K, H 
(ccnrt) B, Ao 
.0 Coapooad M.p* 180 iroo aaalrood for %f^4^^^K* ^^ 
Ofioetron of thlM eoapointd oxtiliiltotf boatfs «t 3800 (OB) sad 
780 oa (c-Ol)* mK fpaetrta balpad la asaigaaaal of atroetnro 
of this eoapotnd as (CCXIV)* A aaltlplot eoatrod at ^ 4«88 
( « ! « 9 Ha) Is asorlbalilo for CS-protoa (C3-f(^), ffiis italf 
wiatlt bsBd v | « 9 Hs eloarly ladloatod tbs rlag Juaetloa to !>« 
ols ( VB rlag JtmotlOB els)« A doaiiis dooiilst ( i . « " ^^  ^*l 
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J- «5 Hs) for 1 proton appaaring at ^ 4 . 2 waa aaaigaod to 
C6«^ H» A slnglat latagrating for 1 protoa (Ct^^Qg) aoao at 
^3»6 was fotoid exobangaaDla nitli D<jQ« tittliyl protoaa vara 
ebaarvad at £ 0.98 (C10--0Ug), 0.85 {CiB^m^), 0.91 aad 0.83 
(r««aiiiing aathyl protona)* Moraovar^  prodttet(ccxiv) waa fonad 
to be indiffaraat to J(»ie*a raagant, tliaa abowing poaitioa of 
OH grot^ at C8« 
CbaraotartaatioB of coapoand ffl»p. 95** aa 
3^^gMllemoro^?^ydro3gr'»l|o^»obolaataaa (GGVf) 
Ooapoimd a^p* 99° iraa aaalyaed for O^ i^i^ i^OOlj^ . la apaatri 
of tbla eoapeaad gonra baada at 3490 {(M) aad 790 aa*^ (C<^3i), 
!IMA spaotraa of (CCW) diaplayad a aaltiplet at ^ 3*8 for 
C3 '^protoa (w| m 16 Hsf V^ ring Joaetioa traas). A t - Ulca 
signal latagrating for 1 proton ((»«<^) was obsarvad at ^ 3* 3, 
Abroad signal for 1 proton (08-OHf dlsappaftrad on abalilng w&tb 
DgO) was saan at ^ a»8. Matbjrl protima wara aaan at ^ 1.27 
(ClO-4^^), 0»70 (013<-(M )^t 0,93 and 0,89 (eti!iar aathyl protons)* 
3^.g«^Plehloro»9o^-ebolastaaa-<^l*aaatata (COmn) 
To sdbstaatlate oblorobjrdrln (COXf), tba prodnot was 
traatad wltb aoatlc<-aobfdrlde and pyrldlna gluing a ooapoimd 
. i t . . . p . U0«. CP^OUO. . . p . itO- „ . . , . ! « . Ur 0„H,,0,CX, 
(CCWI) Indleated olaarljr tbe fornatlon of aoatata derlTatlva 
(COXiri), IE speotrtia gara further support to tbls strttotorat 
wberaln absorption banda appeared at 1740 (CB^O), 1230, i:»)0 
(C-<)) and 760 oa"^ (C-Cl), 
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R«fiotioii of •fioxltfo (CXOVIl) vitii oiilorotri««tiiy)lsil«0o 
vat e«ril»<l otit in tli« usual aaaaer. fork-tqi of tlia roaotion 







Charaotartaatton of QOagouiid a«p, aOJ aa 
6Hfhloro«g*»y<!roxy5'K'-'eHola«tana*aWl aoatata (CCiyiiy 
Oonponad a.p. SOi** (raportad^^ a»p* aOi**) «aa analyaati 
for 2^9^ 49*^ 3^ *^ '^ flpaetrutt of tbis eoa^ouad axiiiiiitad alkaorpUcm 
b«ads at 3400 (OE), 173S (Cff^O), 12S0 (C-a) and 790 ott"^ (0«-Cl). 
Ha ^ a baaia of abora data, eoMpoond a.p* 30i^ vaa asalgaad 
atruetare (CCtTlI)* To thlg atruoturaf iiiift apoetrua laada 
further annport* A nnltlplat eaatrad at ^S»32 (ff| « 13 Ha) 
for i proton waa aaaigaeii for 03<4i« Ttiia balf nidtti band 
89 
w| « IS KM iadittatsit tHe kf% rinit JmoUoii to !»• tr«ii«» Aii«tb«r 
nalt i j}t«t liitffgratiiig for 1 proton M « I I «t ^ d . M to Morito^lo 
to C$«^f« A sint lot for 1 proton (cs-Ogi oxttfaaocotfilo «itt i o^u) 
appoarotf at S 1,93. Anotbor aliarp aiaxlot at ^ a*01 for a protona 
wao dtio to C3- aootato protima (qi^coo), Motliyl protona wora 
obtervad at S 1,30 (CiO-caig), 0.68 ( C 1 3 - ( ^ ) , 0.»0 and 0 , 30 
(othar aatiiTl protona)* 
^aaotliw of 3g'"'e*iloro«p8 .a{?^Oj4(io«gQ(«-oholaatatta 
(CXCVttl^ aitl i omorotrlnathylailaaa 
naaotloa of (CXCVIII) with oblorotrlnatiiylailaaa vaa 
affaetad l a tlia oaaal aaaaM*, fforkt^ of tba raaettaa aixture 




CliiMriiotTltMittcw Of giwwoqafl ••o* ISO tut 
Ooanomd ««p. 190 (rvftortcd M.p* M9*i90 ) WM aaalyMii 
tor CJji^^gOdj* ^l«««Bt«l Malyaii •ugt««ta tiia toraatios ot 
(COWIII)* ConponiMl M«p» iSO^ tfo«i aot olimga oa tfana'c oxidAtlfiit 
md i t s ftMtat* d«rivativ« i« ttot foriMd at raaa t«^(»«ratitr« 
«ii«ti tr«at«d idltli aoatlo aalifdrid«<*p]nliUaa« ia^oal iac tiia 
postUaa of m group at C5» I a feaodg aora aa«a at 3sao (UH) aad 
7S0 e« (0*C1)« mn ipaatrua alioiiaa a aalUflat for 1 protoa 
at ^4.31 (^l m 18 Rat V B ring Jimotloa traan). 4aotii«r aaltlplat 
for 1 proton (CNI«J|) appaarad at ^ 3.S1, A olaglot wHleb appaar«<l 
at ^1*45 (dlaappaartd «i B^ ohaka) intatraULng for 1 protoai 
waa anii^od to 08«<><i^ « tfathyl protona 9gip9ar9& at ^ !•:» 




SfTitlietls of ti>traxnl«8 froai lilth«rto iai«xpior«di steroidal 
dl%»tcmiist 8!it»h at 3p^--eholegtaiie»3|6"KSi(Hi« (CCVIt)| i t » 9<«bydrox)r 
analogae (CCXtX) an4 eholeat«4<»eae«>3,6-<lloae (CJ(.CX}| frMi eaooaa 
nice ohol«st-4««a-d«one (CCia:}| Ita 3 |^aoeto^ analo&tta (CJBUII) 
»i(! 6^rfimoG)iole9t-4«ea«>3-oaa {UCtIX)f «id fro«i dlaaoaas auolt 
an chttl«iita-3f4-diaii-^-«mo (CCXai), 4«<t»roaooHo]lleatM,S-dien-T«4ma 
(CCttf l l ) , 6»ao«t9Kyo»ioleita-4,6tll0a-O-on« (COcav) and i t s 
8«<«tTtoxf aai«togu« (COiCW) haa been daaoribad* 
It 0 
(ccrti) Rf a 
(OOXEX) R, OH 
(OIOX) (CCIX) fi« fl 
(GXOIX) Rt UAB 
Br 
(ocuaxi) 
(ccxsr) R, ocjSj 
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ngwttoq of 3K'*ehoU»taiig«»3.g'-dtoa« (acVIl) with 
S -Chi>le«taae«-3|d«'dloa« (CCVII) was traatsd with aa exosaii 
113 
of h^rdrasole acid (prepared by ttiu watltod of tio^tral and Sfhor&) 
in premimon at %rQrrmtrift«iorid«-Mit6»rat« aa eatalyat at rooa 
tfmpnmtnrmp 'Janal woric-tip of ttie reaotioa aixtura and eolmm 
ehrfmnto%rup%f aver a l l i oa Kai prmidmd Qoa|ia(»<la with Stp* 2a3 » 
S'iS*' an It 2«9**. 
(CCVII) (caxwi) (caxwa) 
((XJXWIII) 
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CharactTf gallon of ctrngoand B . P . 205 »a 6'-aia*4i-
h'mf»-3-flTO-50(rcftolestano/"»,T-dJ^tetra«ole (CCX^I) 
imli mil • II Ill I I I • • M » » » « » i » » » . « » » » » « » « » » — — — — < I II I • — « — » » I 1 1 II I 
Coii|iOi8id a«p« 203^ wsalyaad for ^2l^€€^*^4 *"^^ ^^^* 
Indieatfid TtfAsane* of a tutraeole s o i e t / in the otNapouad* i t a 
1^ nrtfietniM alidwed aHiorptioa baada at 1720 (C«a}, 1530 (C«J<j) 
aa«1 tiSO, 13D0 em"^ {HMHU Hm ap#etrua gura a doubla doutiiat 
at S 4,66 for i protaa (S5««(|if i«t3 Ua aid laiS Us), A •ulUi i lat 
at ^ 3«S intagrating for 2 protona iras aaaii^oad to a7a«ii„* >ietityi 
si^t^fttn afioaarad at £a«31 (C10«Cil^)t 0.6S (013-42^1^), o . i l and 
0*73 {ram at at n IS; aat&yl protoat)* Uoreovtrt ttiia ooapoiiad waa 
nUn foind itItittlQal with atitketttia tetraaola (CCX0l )^ in a l l 
mapfiOta* iarpriainglart d-oxo groap la tliia oaaa ra««itad faator 
tTtan the ttatialt)^ aora aoeaaaible U3<-oxu fuaatloa* 
t^haraetarlaattow of eowpognd •i>p« 2S3^. aa 3>6*diaa«-'A.rf-liiatioao«> 
5<..<)ftalaitaao2r3,4«<iJf'6,7«dJ^btatatragela (CUIWII) 
Cofltpoimd «,p* 299^ analyaed for ^27^44'^$' ahoaad bands 
in i t s til apaetrua at 1.133 (C«^} and u a s , 13aa oaT^ iH*HU 
lolt*enlt%r oonposltlon aid IK data smge9t«*d tba formation of a 
!»l«t«traatole« Hr vlrtaa of two katonlo faaotloa in (GGVII), four 
QD^tttnationa of bistptraxole struotures (UCI^ J^C^ II-CCXXXJ ar© 
eoaF((»lvablo« 
l«ati|n«e»nt of atritotura (COXWU) for tba ooapounti m«p« 





Tt htm benn r«port«d by HI ^ftio aad Ptmuttl tftat i^ii 
^nt^ etrtM »f thif t«tr«znl« of the typm {OQXXMi osetilbiti a J praton 
miittiptet at S' 4*43 nftiiots i s aaoribabla to tbe notiiyltae groi^ 
(ftreetty attached t<> the rlii4 tiitro^ea aton oad anothar 2 proton 
t^alttDtat at ^3«02 du« to thf> Kothylans group adjoeoat to Cmti 




If «tructuri.» (ccTXVll-ccxo:), tfco fiossibiUtr of (CCXSJC) 
and (CCYXt) i s shAken off hm6 b0oaas« of Ui« obsanrcd f«et tAat 
only S»axa<-tetrazol(«ii ar« fonied frcwi s-oxastoroidft." rWa 
oonsiiaratitm rasts on tii« obsorvfttioa tiiat a t trt iary CS baa 
noro atgratory aptitt^e ralativa to saeondary CI, M^ apeetrua of 
(CCXWII) (lava a aulUplet at S^«,49 ( 0 5 - ^ t ^^ a-^ igt C4a-4i 
aqnatortaX) and thu« el#arly Indicated thm inaartioa of nitr0||«a 
atfm betiman C3 tmit 03* two dot^lots t^ioit vara obaarred at 6 4«|}a 
(C5*|n» 7«? H«) and ^ 4 . 0 (C4a<^ axial , i»10 lU) , suggested 
fomation of 3->axatatrazoio. Another doidilet {tmiS Us) for 
1 firoton at O n»M i s aaeritti^le to G7a>4i, ^ietiijrl protons appeared 
at ^0»91 (CiO-CH^), 0,43 (CtJ-COg), 0,83 and a,70 (other meiOyl 
protons). 
Charaetarlaation of ooaoowtd a.p« 369°. aa 4#6«<liaga-A«^«» 
bt«aoiso^0^holgstatto/*4,3*^^/*Q»7«dJ^lttstetraaala (CCXXVtil} 
CimpotmdfM.p, 263 vaa correctly analysad for ^21^4^^^' 
Vt nppeirtm of this eoapcifiad aj^ibited bands oorroapondiog to 
CttI (i54(l en**^ ) and Hm'i ( i470, i390 oa*^) ftmations. 6;leaaatal 
analytia mHi IH data stiggaated foniAtioit of a bistetraaoie . As 
parlter nantionadt four probable struotaral foraulaa (uaxxvil-
f^jTtT) mti^ also ba conHlderad for tbls ooapouad* Sat tbe lat ter 
two atrttoturea nre not tBk:#«n into acMtaideration following Uiat 
thf «-a5ra'*l-»ioao/"(l,7wlJ7tetra2ole aoioty i s a anil of botJt tbe 
iaoaera (CGTWXI) and (cox^ril l) witb a dlffarenoe lylaa in ring A 
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wlifir«» 03-oxo Krottp i« flanked on •itbttr iltt* bjr two ««ttiyl«aas 
of enftial alfrfttory aptltttie. Goaae^iieatljr, (CGXWII) wad t ta 
4<»ax««<dana«r (CCXWIII) woulil r«atilt, rti« MjlK valttaa of tlUs 
eonDOttiifl ari» fairly in agre«««at with structurt ((XXXVlIi). MH 
itpdotrm of (CCtiOrill) sttovad a dlatortad doutilet (<l «ia iixt 
J^ ^mt Ojf) for C3-4ii »*»*«*» appaared at 5 3,4a (dovafleld appaaranoe 
relafiva to that ta (aCKWtl), suggaatad tha Inaartioa of ultra^en 
atmi bdtmiaa C^  and a^ « Atitithar distortad doutilet (JaiO Uij 
appaaring at 6 S«0 waa aasl$aed to Cla*^.* ^ «^ <3iHilat (J«15 az | 
a t d . l S and a mttltipl^t at ^ 3*13 are aaeribabla to C7a-^ aad 
C M resp«»otivaly, Hathyl protons ware «aan at S o ,» l (UlJ-aa^ji, 
0,45 {CII-CW3), O.sil and O.TO (raaaialng •etbyl protona). 
The for«ation of laciaara (CUtWIi) and (cCKiorillj vaa 
f«rttii»r SMiiatmtlatfH! by eltcNnleal tranafor«ati>« of (COipeVI) by 
itfi ranatimi nith an 9xctt9m of bydraxoio aeid ondar s l s i l a r 
raaotioR eonditlona to obtain biatetrazolea (QCX^^lI) and (UUXXVIII)* 
?he 9-asa forttnlation in botft tba tatnaera waa also st^^portad by 
tfia dtana^ntlc ahift ^f C13««atbyl grQ^ and tba proaanoa of an 
naifvan doulilet ( r«tS Hz) raeoac i i i^ ta with ona of tba G7a protutts» 
34) both t^MiatAlCfdite sign a of anoti eoaipoanda* 
Haaetfon of $«-l^ydroicy-3o^«»t^olaatane*3>§«Klloaa (CCimc) 
wt t l i an ayeaaa of hydraaolc aold 
Haaotion of (CCHX) with an eiroeaa of bydraxoto aold in 






CoAttonnf! Hap. 131 w»M oftaraotsrizfttf aa eliol««tHi*^ii««» 
:)9H«'1ioii» (nXGl) on tb0 ha«ia of i t s ideat l iy In ii.p* m.m.p, aati 
Ctiaraotorlgatloa of ea«90«aii ««p. 368? m 4«»a««»A«tio«o«^«» 
.0 
cjo!«poi»td it*p« 26S gore em&lynis tot ^^T^Ui^i^a* '^^  
»ineQtrtt!9 of tHi« eomponqd showed bmids oarrevpoadin^ to uil 
(,1400-3200 c«""*), Cmi (1T15 !»'**), C«N (1^*3 om"^) and M».t (UJO, 
98 
(ire tmviaa&able titr tbis prodaet. MB. 9paotr<«i aujiietted (caXJOdlj 
&H the «o<ft lively stra^ture by exHitiitiog two aooftlett (J«16 lix 




of an txntfttfKf ttottiylent group {m aystea oeiitrtd at 4.T3K 
TM*i iilt»iatiofi of the prQton» Is only «i«t &y C0C«XH> n^orela 
04ft stftthylftite in wHAoeat to nitrogen and devoid of any iriol.ial 
nrotmt, Methyl protons apueared at o 0.90 (CIO-CJl^), 0,8i (C13-ai^J 
0.^0 ana 0,T3 (renalnlag setftyl protcnisi* 
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. 0 Gharactertgatlon of coaitiotmdf ai»ii» 303 ag i-aga-A^aoao* 
3^5a'-dlQ3ro-5.8«'8eoochelaatiKao«6-tetrazolg (GCy^aail) 
Cowpoiwcl n . p . 303 g«re malymia for C^^^gJ^O . Itt 
speotrtus of t b l s cowpotuid exbiblted baads at Siaso, 3340 (Hil), 
3360 (^road, m of l ao tan ) , 1T50 (e*o) , leao (^.«t t) , iSTO {OmH) 
mA 1490, 1390 «•** (HaS). ima apeetrtm of (CCXXXHI) sHowed 
a n n l t t p l e t o«iitred at ^ i*n (mi-CH^-CO). A broad a a l t l p l e t for 
3 protons (CT-^^) »*» obstrvad at S 3 , 3 , diethyl protons ware 
ob^arred at S 1.10 (ClO-Cftg), 0,83 (Ci3-<||^), 0,33 and O.SO 
(o ther aethjrl pro tons) . 
To aeeoimt for the formation of (CCXXXTH) fro« (CUXII) a 
a«*ottj»ilsa has bean proposed (^ohatta-5 )• 
(CCXIX) 
&H« 





Htaetion of <^ole»t*4'>»n»'»3,»*4tCMa» (cygl) with 
am ffyegwf of hyArm%He acid 
Benetton of (C^I) with wi e^eas of hydrmxeie Aoid m&» 
rtfiTfQtmmiA la the untial naaaiir* woric-up at tb« r«ftfitloa aixlttre 
mn^ mlmm ohramtttogrmphf ov«r s l U e a gmi ftiiiiiflti«4[ s ix i^ rodG i^tt 
wtta « .?• 330®, 809®, 203®, ^T®, J»0® and aai®. 
(CtCJf) C0G1[I3afJEl) iQQ%%j&in) 
(onTTti ij MH ca 





tsoapocBid s .p , 220® «aaty8«il tor ^2f^42*i,^* "^  •pectritei 
tlifts iii<tio«t«d tli0 fireseneft mf im ticl^iidttf ^ | ^••i» sat drat ed 
ei!r'mophor#, Ttits •m&w nipportflul by a bMSti at 1390i ea la i t a 
f? lifiaQtrtni, otli@r t»{iftds appeared at IQSsi {GmC}^ i$m {(ki^jead 
1460, 13f0 im** t^««), *a tfte basis of tUesa valata , four 
strnotores <CCXtlB'tI, oa t tWII l , CXiOiUI, CCXUV) for mi» 
eoBipofM'l nny be €osigaod« M^l sfi<eotri^ halpail to assign I t s 
stmetttra as (OCT^WTI). A mtiltliilat at ^4 ,38 for 0 2 ^ ^ aidjaootit 





the etppemrmcB of m s i a ^ l c t fo r Cia-piratera at S 7,t3 also saggosts 
the v l i t y t t o pr^tm i n «irt«a<l«« e«titjtigat« tystttK. iHatltyl pratiOis 
ap9iiar»« nt 8 l , l i ( c i a - q i ^ ) , a.Ts (c ia-Ci ig) , o . f i and a ,a i (other 
a^tHyl p ro to i i t ) . 5tr t tct i i r« (CCXXWIII) i t also aot po ia ib le 
bseaase I t would e s ^ i M t a doublRt fo r ca-€l- a t ' ^ ^ 3 . 0 2 » 
??fi?iyaet»Hae«tioa of e^^iyomid «#g# 309^ aa €*iia«>AHlo«o»6-
t}TOo!ioltat<^«<^iio/^«,3«<i7tttri i20le (CCXIoarni) 
OosipOfSKl i t . p . aOi° vat analyseil for C-yH^A^* This afforUa 
ft oloair tvicSanoo for th» fomat ioa of a aoaot«ttra%ol«« th& m 
alt^iorptloii masAmmi at 343 na ( ^ 133SI0) iadioatei l the praaaaoa of 
mi <»iioa» Qhroaovfihora* IR spaotrtm axM^i te t l baaaa at 1300 (Q>>^)f 
16ao iCmQ}^ isao (c«M) mtl 14S9, 1 3 ^ 0»*^ (M»H). f l ia f oma la t l o i i 
4-a«a«t«tra20l t ( a a i X W t l l ) waa baaeit oa a a u l t l p l o t at & 3*26 
a a o r i l i i ^ U to C2«§g« f^« viayUe proton 04a«4i i ^ i oh appeared at 
^1»% i s r e l a t l v f i l y aor« dowafletd l o eoapotmct (CCXXXI^IIX) aae to 
the presence of adjacent al t rogeo atoai, Metbirl algaala appeared 
at S 1.3 (ClO-q ig) , 0,T3 CCI3-GM3), O.fO md o.jJl (reaaialai^ 
n e t f u l prot tma). 
niiaraotertgatloni of oowioattd m»9» 30T*^  a« 3«»i^ i{a-i«»oa:o«' 
^«|icmochalest"€a«"^n'-4'»oa@ (cgiCX^K) 
o !^ d o 
Oo«potMi«f fli.p. 207 (reported «,p, mo^sm ) vaa analysed 
f o r ^^f^43'*3'^t «»^ ahowwd lOiaorptlon aa^dauai to I t a W apeetraia at 
103 
ZU tm {(= ?,()i3). I ts l^ apeotrus gmtt bands at 3810 (m)^ ITOSf 
1Q9)|, 1010 iiAd t030 ffii*^ (IH-C1-C«C-C«^J). mtH speotrm of 
(COtrax) atsi9l«f«a signals at ^ T,4a br (cornet dinapiiaarad en 
•d^tltimi of BgO), 3,93dl C4«i*9 Rs^  04a-4}}, 3«M an (OM^^ IHJi 2«83n 
(CJT-gjj). Metltrl protons ««r» oUsonrod at 6 l .M (ClO-cag), 0#T0 
(C13«(^^)0 0,99, 0,90 md 00$% (otfior ttot&jrl prattma)* 
OUttraetorination of QoniioiiBa ««p« »0^ mm 4«HU{n* 
3*i<il^A«4lo»ocllolo •t''4«-»nH|«HMl« ( CCXU) 
CaapoonA ai«|i, ^ 0 (roportod ii«p« 399-aSi ) annlyBlog 
for ^27^43^2^ sHoired absorption nasriaiM In itn UV tpootmn at 
279 mi ( IS, 1490)* IR opeetron of thin Boapooad oxblbitod bands 
at 3390, 3190 (NH), 1709, 1690, 1030 oai*^  (a»C.4i-C«C«C«u), ma 
«Ttootrtia of taotaa (ooxu) gav« a douHlat at ^7«94 («fai7 Bs| comf 
dlai^ppearod on addition of DgO)^  nnltlplet eontrad at ^ 2»6 «aa 
aanlfltned to C3- protean* liathyl protons vara obsarva^ at ^ l«a4 
(CtO«0T^), 0«7a (013«4^}f 0«99 and 0«$4 (raaalalag aatliyl protons), 
blalio«o«»7*K>»oaboloat««4a''attaf3,4'"dJ7*gtra«ola (caattit) 
Coapoand a*p* 228^ was ttialjraad tor ^^'fi^Z^B^* ^^^* 
aotaonlar ooaposltloa snggasted tba foraatioa of a eoapound baai^ag 
a laotan'*tatraiola aolatx* Wf speetrnn aiblbltad absorption 
aaxlMina at 243 an (^ iJftOO}* IH apeotraa of tbis aoaponnd slioiad 
bands at 3220 (WS), 1S73, 1693 (CONU), 1640 (CUiC), 1330 (C«H) and 
104 
i49fS» 1375 emT^ (M«M}, Foar i^oaerio stmottirtta (CU£UI, CCXUI» 
« C i ^ , CCTl4\ri) for the oottpoand a.p, 223** em lis draim* mii 




at ^4«53 ^lela rodtio«<l tho ehoion bottom (CCXUI) a«d (GCXi'^ / • 
4 l>roa<f fll8||l«t at S 9«S6 dua to im raaoaaaoof uliioti ifiaappoarad 
on fitakfnji; wltli Bji utthout affnetiof tlie rest of tiia spaotrtMi 
aitg^tatad tha aba^ee of aajr protooa ia tho vielai l j r of Mll«>fi»otl(m* 
t t vas also oliaarved tiiat tho praaaaeo of 3*uaa«A«iio«o-4«i^o/3|4«dJ7 
89 
t t traxolo aoifftsr eoatidorabtjr doihiotdad QtO^mmtkyl protoaaf and 
ttittt tuts algnal vas foood to Ho exeeptlonally doaafield i a (CCXUI) 
owla.^ prtsofliably to tH« additional doaiiialdiog of foot dtia to the 
tirataaoa of laetaM aolotjr l a r lag H« Uttliyl protona appaarod at 
105 
lirotoBs) • 
MfihomoahQleat«4«*iino/*3,4«47/*6,T«ii Tliittetrftxolt (CCXUII> 
mmtmi'mfimmammmmmmmmmmmmmmmmmmmmmmmmtmmJBmmmmmmmmmmMitJBimmmmmmimmt^^ 
fornatifNi of • l»|«t«tra«ol«» IR iptetriMi of Qoapotiad (COiaii) 
dlt|iliire^ hm^m at 30S0« (C»C*4i)« 1870 (&KC) Md 1330, i460» 1373 em* 
(CxiNfy 'Sb!?)* ^ttlgmiAitt of 3|6«NttftSft-»A9B«tila1io«9Q «^l«at«4««WBio 
/*3,4««J7/"§,7-dJ%l«t«tr««oU (CGXUII) atrtiottiro ttaMwd ftroa 
tli« preaoitoo of a a protoa {Q2^^) «oltlpXet at ^4»71 aad an 
naoQtMiI dotitolat at ^ 3»4S (C7a«^t J«19 Hs), grvlioUe of 3«»aaa ' 
30 fRid 0-"ftsa tatrasolaa raapaetlTaljr* Tlia viofUo protoa (C4a«4t) 
apiwarad at ^ 7.03 aa a aliiglot* 3-As»»A«bo«o«4a'-wio/~3y4<-(ljr 
89,90 
t#ti*8xoIo rlaf Is rofiortod to atroaglr doableia 04a protoa i^oii 
rasonatea at HIIOII lo«tr flotd r«latlv« to vlajrlle protoat la 
4-(iii«^-aaoa« fti« daaliloldlitg of tlio protoa ia (COXUI) la 
redo^tedy jaatlflabljr t>r tHo latrodaetloa of a aaooad tetrasoto 
aolttty la rlag R, ^atbyl protoaa ^poarod at ^ 0.91 (C10«€^)« 
0*60 (C11«Cgj)« 0.81 and 0*78 Cottiar aat&jrl protooa). 
hydraaolo aold 
C?iolaat<-4««a«6"K»a (CCXI) wat traatad «ltii m axoaaa of 
hr^raaoio aold -^W^ otHarata la a alallar aaiiaar* Oaaal worle-«|^  
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of thtt rtftotloa alxtiirtt jprovldttd A •ingis (Kiapotaid «*p« M • 
(CCXiJVU) 
,o 
fOClCIArTIT) rod (CCXUI) Of $«ohol»»tiuf«4,ft«.41ttn» (CClMrn) 
Oa^ poand • • ? • §6^ ma aaaljra*^ for C2T '^44^ i* ^^* """^ 
oimsidarod to Us an oqniUbrltai aiztiir* of tftato«erie foras 
(caturilT) and (CCXUX) of S-e!iolMtaa««4,0-<Uoii« {OGnJtll) on 
tho b a t . Of a Urso l a t a . . . Haad at WOO-ITOO (^C^) «iil « 
broad band at 2SS0 o« ^ (9H) la i ta la a^etriw* Sooh baada ara 
eharaotariatie of obelatad ^ o U o ^ •-diketOBaa* Tba W aibaor^ 
tton naxtaaa at 392 aa (^ tOOOO) and a ala^lat ia i t a mH apoetrt« 
at S i6«19 (aiiMiaBgaabla ultli n^oitor otiaiatad ^^ at^portad 
strootora (ccxuril)* Tbeaa valaaa ara la agraaaaat witti earUar 
onaa raiiortad ^ for tbia eoi^ioiiad. Tba ability of eoajt^gatad 
anoaaa to produoa i^  •dikotoaaa iMt bydrasoie aoid traataaat is 
wall trnoaa, Matbyl aigaala vera obaarvad at £:> i .o (Cia-C|[g)| 
d,63 <C13-<a| )y 0*90 aad 0«8i (raaaiaiag aatbjrl protoaa)* 
107 
Vi7 
neaetloa of 3^ae<'tQiy<i&ol@«t*4-«a^»oiie (OXCII) with 
mi oat^ff of hyttragoie aold 
3 ^ Ae«toxrciiol««t-4-«ii-<-«nt (cxcil) w«s trontod witii mi 
Oleosa of ttjrdruoio oeld. OOOAI woric*tt|i of tlio rooetloa aixtttre 
And 091 fust ehrooatograplDr ovor oll iea sol prorlde^ two eat^otatdo 
««p» 130^ aasd a^ S^ « 
AfiO 
(CKon) 





t3haract»rl3gatl<tn of eoapottaa «.D» 130 >• th« t«ttt«Hi»rtc 
ftiiiig ( ecu) ana (GCidl) of 3g^"«ggtci«y^<?(-ciiQlg»taag-4.g«<44«Btc(CCii) 
OOMpotma M.p. 130^ analysod for ^g^^^^^ <Ad iadieated tkm 
fireaaaee of on additional osqrgan atoa la tiio proaaot* lliis 
prmimt «aa eonfiniod ai tautoiiora (CCU) and (CC24X> m tb« basis 
of IR apeetrua vltieft stio««t baada at iTS3 (tHgi|au), i46a«lS40 
(C -> 0 « 0} mid 1230 oa (aeatata)* mm speotrua wiiloli aisplayaa 
a t liki* ata^nal for i protim (C3H](^ ) at ^ S«3 and m aettata 
prrit«Mia nifnal aiipoaring at ^ 3*03, also stupor tad atraotora (caJrf)* 
^athyl ai^alflr WBTB obaairad at Sl . lO (CICM J^I^ ), 0,70 (ClS-^fl^), 
0,93 and 0*33 (ot&«r sat&rl protoaa). 
CHaraatariaatioB of eottpoimd m.n. 305 aa 3^atony*4«^a^ 
4-hoato«^'4iydroiyoholoat-g'-an«"ia«'eaa (CCUH: 
tP-ao< 
Oonpoaad «•?• SKIs" aaalrsad for ^Sja i^f'^ i^ ""^^ •uggmntmA 
tHe prasaaee of a laetaa groa|} In tba product* IH speetrtai of 
tliia eaapomid sHovad baada at 3310, 3150 (MH), 1740 {CBiJiii*i)^ and 
leoo en"^ (0 • C » C). Stractur« (CCMIl) finds a%port froa 
> HO 
mn apeotriM* k donlitat Ilka signal iatagratlng for 1 protont 
ottsarvad at ^ 7,3 i s aseribaiila for GQM (dlsappearad on sHalting 
with DjjO), A broad signal for 1 protoa a tS 5.4 was assigned to 
C3-«^« ^Bthyl signals appsarad C 1«08 (OlOH^^), 0,71 (Cia^qi^)* 
0,03 tm^ 0,93 (raaaialng «atti]rl protons). 
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fteaotion of 6g>-broiiochole»t-4«»<m-3-Kme (CCjQg) 
with an cTOtiB of hydragole aeld 
Heaotlem of (CCXH) witb an •xoats of liydraxolo cicld, after 
usaal iH>rk<»ttp and OOIIBBI ohroaatography gare a produot* a.p* 125^« 
.^a'*!? 
(CCTDa) (ccav) 
Charaetarlsatton of ooMpognd a.p. tas 9m a-asa-A* 
hoiiooholegta-4a,fl«^eno/'3,iHlJ7totragol» (COMV) 
CoMpouad n.p, 135 analysed for ^nl^A^*, "^'^ ^"^^ ^ 
negatlvo Hellateln t«st« Tbls olaaMtal analysis susfosted the 
forviatlon of a tetrazola. The wf absorption naxlaisi at 2ii7 am 
( aSSOO) Indloatad an axtanded dlen systaa. IQ speotrua shovad 
a strong band at 1S50 oa" vhieh also oonflrna atrttotore (CCUV). 
Rands for tatrazola aolety ware appearad at 1537 (GiN) and 1475, 
13<I0 OB (Naif), wm spaotrim lends further support to this 
structure. A singlet for 1 proton at ^ S.36 was assigned to C4a<^ 
(v lay l lo proton). 4 ault lplet for 2 protons (C«<jl, C7<«) appeared 
at S 6 .03 . Another aul t lp le t Integrating for 2 protonsobaarved 
no 
at ^4,51 (C2-12^'**^^^*^^ ^^^ nltrogon insertioit ti«t««ea Ca aad 
C3, Metliyl signals i«ere observed at ^ U0& (ClO-Kgg), 0,T5 (Cia-CSUg) 
0*91 and 0«8i (raaaining aathyl protima}* 
Haaetion of iiholesta»a.i'«'dteg'^-oaa iCGXTCLl) 
with an ayCMias of hydragolo add 
Dlenoaa (GOtXII) was sobjaoted to reaatiea vltii an axoess 
of hydrasoie acid in praaenoa of boroatrifluorida atherata as 
catalyst, nanal work-tqi «ad eoltma olirmiatogri^liy proYldad two 
eo.poand« «.p. tB5^ and 199? 
S«17 
{QCW} (CCWI) 
Ctiaraotarlgatlon of eoaooaad a.p, 165 a» S-aata-ti-
honooholeBta-2»4-dleno /*e,T-d 7tatra»ole (CCl»V) 
mmmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmtmmimmmmStm0mmmmmmmmJ^^ 
Cowpowid M.p, 165 analysing for Cg^^gM ,^ gives a clear 
avldenae for the presenoe of a tetrazole aolety In t&a produot* 
Oo tha basis of almtantal analysis two lso«arlo straotnras (CCW) 
«ad iCCVfll) for oowpowid a«p. 165® aay be considered* 
Vlf ^^^ 
(ooyr) (couyii) 
lb * m absorptioii maoAmvm at aso aa ( ^ iOaoo) faYoitrs 
strnetiira (GOUT). IR speotrtm axhiiiltad baada at 1090 (C«C-CS«C)» 
liS0O (C«C-42«lf)9 iSlO iOmH) and 1460y 1375 oa**^ (if*lf)« Hia 
aaalgaaftat of atraotara {CCW) was aobataatlatad by liGilft •pcotrua 
ahloh t i ^ l M t e d a dooblat (J«1S Qa) for 1 )irol<m a t ^ a . a i (C7a«ti)» 
30 
a i^araotaristio aigoal for d-aaa tatraxolta. Xa tlia altaraativa 
•traatora {QCVtll) a atgaal aoald Uksly ba obaanrad at^«4«9 
for 07a<-proton8* A aa l t lp la t iatagratlag for 3 protoaa at 6*09 
l a aaerlbabla to T lay l le protoaa ( c a ^ , C3<^t C4*H|)* ^otbjrt 
protoni aara obaarrad at ^ 0.90 (OlO-qi^), 0.70 (G13«Q|j), 0.33 
aad 0.7S (otbar aathyl protoaa). 
QtaractariaatloB of poapoaad a,g« 195^ aa 6««aaa'-3*"0»i«a«' 
lioaoeholaat«4<-aao/~6 , 7«-d 7ta trazola (CCUTI) 
mm^mmmmimmmmmmmmmmmmmmmmmmmJMimmmmmmmmmJmSmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
Coapoond a.p. 195^ (^278^3^4^) «oo idaotl f lad aa tba ox l * 
datioa prodaet (CCVfl} mi tba baala of alaatatal aaalysla. fba 
W abaorptloa aaxiana at 238 na (^13900) affords a olaar avldaaoa 
for tba praaaaca of an o(,«^«^aoaa ebroaopbora* Tbia atraotiira 
waa alao at^portad by baadi l a I t a IR apaotroa at 1090 (C«C«C»o)y 
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1640 (QmC)^ UtS iCmH) antt 1485, 1330 QWT^ (tfaif). Mitft mp«mtr\m 
(fisplajred a nhmrp vloglet for viajrUe proton (C4«j|) at ^6*6 
•truetur* (CCWI) was forttiar otiiiataatiatotf by traataont of tlia 
prodisof with hTdrasoio aold to obtain atitHantio biatatraaola 
(COXI<rT)* Hnthyl signals «aro aoaa at S 0,90 (CiO^CSI^ I, 0.70 
(C13«K^ )^« 0«S1 and 0«r5 (otiiar notfiyl protons)* 
Rgaottoa of 4«4irowoehols8ta^.5«»dlin*T«oaa (CCXXIIl) 
ylti> an aareaas of hydrasolc aoid 
Haaetioa of 4«|}roaoo^olasta«^,5'-di9a-7*>ona (OCXXllI) ait^ 
tm «xe9»n of hritraaoie aold was affeotod la tite asaal faahloa* 
torlc-*t]p and eotiara oliroaatograpliy orar s l l i ea gal gave a eoapoond 




CharactTtiatloa gf oowpoaad •«»« 16 a^  urn 7»*«»««4-tero»o^ 
B-)i(i«ootiol««t«-3vSHll«iie/'7at7-4j^t«tr«sole (CCUrill) 
Coapooad a.p« 162^ was oaalys«d for ^^t^^t^A^^* ^** ^^  
npnetriu displaylait mt aAsorption aaxiatai at 232 na ( ^ IflTOO), 
liKlieated tiit praaaacw of aa aytaadati tiatarodiaa ayataa aa aaan 
In atruotura (CCIiiriii), IR •p«etrt«i abovad tianda al 1630 (C2«C), 
moo, 14$0, 1370 (&>M, MbM) and 890 oa*^ (C-Br), wHloli alao 
stipi}ort»d atruQtura (CCUrill). A ault lplat In i t a HUR ipaotrua 
at £ 4 . 8 3 for C 9 ^ ladisatad tlia nltrogan iaaortloti Datvawi C7 
mfi 0<l* A e in i la t at ^ 7.2 for 1 protoa aaa aaalgsad to C3«4|» 
Thm ftotalila faatara of MU apaetrua of this ooapoiaid I t tlia 
appearaneo of the C3«-pratoa aa a dlatortiHl tr lplot «lta J«9 Us* 
Hit a diatortlon aar ba,parliapa,dtt« to tlie loag raaia eottpUag 
of n3<->protoii vttli thit Cl«prot««ia. iAatii/1 alipaala wara obaarvad 
at ^0«93 (C10-«(m^)« 0.33 ( 0 1 3 - ^ 3 ) , 0,90 and 0«i4 (raaaiaitt& 
aatHyl protoaa). 
RaaatlPn of 8-aogtoiyeliolaata'Ht.g«"dl«a«»3«"«ia (CCJlpay) 
wtt^ tm 9X9999 of hydraaolc aald 
Ttia roaotioa of e«^eatoiQreitoloata'^>6'^iaa«>3-aaa (CCJUdV) 
with im 9X9999 of hfdraaoie aoid wan earrled out In a aiai lar 







Coapoind 9«i»* 313 WM miaiyttd for Cag^44^4^a ^<^ •tio««<i 
mr alififiriitioii aaxlMaa at 393 am {^ 17300) «litoti aooowts for tiio 
9xtetiAo<I itetorodlcn aystoa, la apeotrtM axliibltad Oaiuta at 1760 
(CrtjCOa)^ 1635 (aaC-OaO), 1S30 (C»M), 1465, 1375 (M«lfj and 
13D0 CM (aoatata)* oa t ^ bail a of th« aotaealar eoaipoilU<», 
W fi9i»orptimi and IR data, tftls eo«|^ ound may b« eonaldarod M 
3«Axa<^»aoot03Qr'>A«iionooiiolt8ta-4a,6'-dlaiiOjf3t4«4j7tatrasol« (OCUIX)• 
mia strtxataro waa aiao Hup^ortad by tHa mm apoatroa abaraln a 
attltlfitat for 2 firotoaa waa (Uisarrad at ^ 4*46, vhiloii oaa be 
aaortbad to C3«-orotona* Aoatata protoaa ({^-Ctf^cao) w»r9 aaaa 
as n t lngtat at ^2»35* Tba eoaflraatlmi of (OCUX) ea«a froM 
the hrdrotyala of ttie prodoott urbioii fiaroiabad tbt atttbantle 
eoMpotad (COTtWIf). iiathyl o lmal t vara aoas at ^0*90 (^ia«(^3)» 
0*79 Cci3*(H.)t 0«8S mA 0,31 {otttBT mmtuyl |irotoaa)« 
115 
Til* r«ft«tioii of 6<-otllosyeboloat«^t«iUloo«^-o0o (CCXXV) 
i4tlt an oarooso of bfirtmoio «eld wiui porfonittd l a tlio iwiuil «aiis«r« 
Worktop Of tlio rooetion aijrtiiro oaa eo l im ^roHntogri^lir o^or 






3«»«iw*4-one««A«iio«<H?hoUat«4«*<q«««<»gw (CCSIliCgX) and 
Caapoi«t<!s wltH Malting point 3m^$ 307** and 395^ mro 
touma idoatioal in all resfieet* (8t»p«t a«ii*{i»t ru:) witii autli«atio 
90 
nompUn ( catxwt l ) , (CCioaax) and {caxui} r«ti>eeUT«ly. rtiase 
ecuKpnmdt ar« idaatiGat with ti^ « prodaota dorivad from eiioleat-
4<-«Qa-*3t6Hiii»i» (CtCX) nadar t£ia saaa ooaditioiis* rba faot tliat 
raaotioa of oltolaet«4'-aQe»3f9«dioaa witit ^ydraaoie aoid atfordod 
iiotti the 3-«xm (COXtX I^I) and 4«>asa (acicxiyXII) naaotatraaolaa, 
aloni wt^ other produetif in partieular Matttrasela (acxUJJt 
<$An bo enfiloiaod liy aistaiiiig tftatf fm the analogy or the toraation 
of dionotairaaolo (CCUX) froM dianoao (CCXXIV), ketoao (caxXT) 
wan tranaforsod into 3«-asa~tatrasola (OCi«I)f obioti thwoi lifdrolyaod 
to Icetono (CCtnVlDf oftoao fortiior rooetiott «itii iirdrasoio aoid 
garo Matatraaolo (coxiill). 

117 
This otiiipter Ammorihmm titu rvaoUoa of sc«« • M i l / 
aeeeswltitii dicnonaa with p<irlieoxoio soid* Earl isr stodlei 
revealfKt that tha paraoid ojddatioa of ataroidai U9nm9m did 
not provide taetoaasi bat apoxidaa I8i4 thair derirat iraa Mmrm 
ohtatned. In ordar to oarry oat a aystaaAtie atudyt tha diaaonaa 
aneh as i^olaata-2fi<*di«i<-6-Qaa (OCXiaijf S-aoetajQreholaata-iyS** 
di(»n«-?«oite (CCtXIV} and i t a 5«attiaxy analoguo iCQXWf) ware aolaetad 
for porhaazoie aeid oxidatiott* 
(CCTtll) iCQXUV) K, 040 
(ccxxy) R, oc^2 
tlnaetion of oholagta«'2.4*»dioa«6<-ona (CCipgi) lAte 1 atoia 
aot^yal^at of partamoio acid 
Raaetioit of onetaatft~2t^-^lea-e-<taEia (Cc:x:xil) with 1 etole 
aqt i ival^t of pail9»eii«oie aoid usiiig p-tolnmasttlf^aiiie aoid 
moaohydrata aa oatatyat mia earried oat at rooa t««{>aratiir«* 
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ilsttal vorkottp of ttie rtMitioa aiixiturtt and oolyMn aUrouitOftraiilir 
over siUoft s«l twainU^d tlir«« prodtH t^* »0ltiii( «t ilS^p i l i ^ 
and ias°* 
(CGLXX) 4|-, 9 ^  
{CCi«XII) 4^ » 3 0^  
{GGhJSf) 4^, S'^ 
0 O 
Cffittpaoadi tiMing M«lUiig polatt ilS «»d 128 mrt analysed 
for ^27'f4«^9« ^^^ MOleoalar QOMpoiiUoa (for aaoii proditot) 
gti?g«ate<t tlif) addition of m oiorgeii atOM to tlia parent dienme* 
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T!V flrpfiotra of both the ecHtpoonas it«r« toumd to b« foatttrfllei* loi 
the rsgion 32K}»MO mif lAitlh ladioatod the ndiseaoo of «i < t?^** 
afi!iiittirat«4 vjratoa* fron this ohMnratiimy i t boooao* ovidoat 
that thasa ooapotaida ara laoasrie 4,3«H>3(i<S<ik«toaaa (OSLXI) and 
idCUXllh IR tpoetra. of ooapouad {GQLU) -a l t ias at tis"* .hoaad 
h«B<t« at m o (C«(J), 1630 (C«C) and 970 oa**^  (ajpoxida), and thaa 
latfloatad tha prasaaoa of aa iaolatad katona and a doahla htmd* 
in «p90trm of (0OI#IIX) axhihitad haada at i70S (C^o), IBW (C»a) 
•1 
md S90 am (apoatida) eorraapoadlag to aa Iaolatad katoita and 
a doi^la hOAd. Tha diatiaotloa of oxidaa (CGi»XE) aad {CCUUl) 
haoaaa poaalhla frow thalr mn apaotrai aharaia diffarant ohaatloal 
ahlfta aara ohaairad for tha C4<*protoa* la mn. spaatrtM of 
eoat^ oaad aaltlag at i3S « tha 04<i[>rotoa appaarad aa a diatortad 
dotilhtat at ^4^Bf aharaaa* the MH apaetrtui of aoapotoid aith 
«,p» 115** ahoaad Ci«protoa 8ig^al(dlatertad dotdilat) at^3.63. 
Tha diatortlon of the doablat la both eaaaa sight ha daa to tha 
loag range eoopUais of the C4<9rotoa with C2-protoB» It haa 
hean reported that the C4«-proton la Ao^S'Voxldooholeataa-^** 
oae Ccct«W) resoaatea at a relatively loaar field thaa la Ita 
leoaiene 4^,S?Mixldoehole8taa«6«oae (CCLSIV), Oa the haala of 
thltt anatofpr ooapoaada with aeltlag palate IIS^ aad 129 wrm 
Identified aa (ccbxi) aad (cciiXlI} reapeotiveljf* A Multiplet 
for two protoaa (03-g» C3-|l)» appeared at Cfi.t la {QCUU) aad 
at ^S»7 la oaee of (CCUKIX}. Aagtilar aethyl protoaa appeared 
hetaaen ^0.93 (ClO-Cfl^ ) aad 0.7 (Cia-CU^} la (C^LXIi aad 
hataaaa ^1.2 (Oia-4|^j) aad 0,03 (GlS-QIj) in eaae of (OOiiXIZ). 
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t5omp9md • • ? • i ts «i«l]r««<t for C g^H^O a^ad i t s UV sp«otrt«i 
wii* fotmd td btt f««tfirol«M in tli« rwgiaii a20«3tO «»• I ts l& 
upwstrm exHibltsd Hands at 3400 (oa)^ 1720 (a»a} aa4 laiO (C-o) 
iOSO e« (spoxlds)* mn spsstriMi of this eoBpsmd dlsplar«d A 
(lifltortsd dotlbUt (J«t»S Hs) at ^ S.TSi intsgratljig for 1 proton 
(a4«<%), A sbarp slat(l«t for 3 protons i^ipsnrtag at ^ 3«e was 
as«lgniid to nsthovsr protons (C^-oqi^), A nnltiplot at ^3«25 
Intsffrnting for 3 protons I s asorlbobls for ca*^ and 03-^* 
Anothsr singlot intscrfttlng for 1 proton (C9«0j|) at & l»93t sns 
foottd to bs sv^«ingsabls nith J}^ <)« Kstbjrl protons oppsorsd at 
^0*90 (C10-€«3), O.eS (0t3«<^3), 0.S9 and 0«70 (otbsr nsttiyl 
protons}* 
nsantiwi of 6«assto«robolssta-4.g«disn>3-^s (CCmVJ 
wt^ t nolo satayglsnt of psriiensoio sotd 
Reaetion of ooiqiotmd (CCXXtV) nttb 1 nolo oqiilvalsnt of 
porbnaxoio nold was porfom«d in tbs nomsr dssoribsd for (CCXXIXJ. 
nsttnl vorie-t^ of tb« rssotion nixturs and oolonn olironatograpnr 
WBT si 11 en get affordsd two eonpounds ««p« i i3 and i6S^« 
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(vISIIl) 
CoKpoimd «*p« 113 y was aattljrfl«d for ^^9^^^^^ «><* ^^^ 
snggeatftd tfi« adtfitiott of m oisTgan atoii to dicaoa* (caxxiV)* 
It* t}V alisorption aaatlaiw at aaa a« (^«800) ia<iioate<t tba 
praaeaea of on <X ,6 «-(ia8aturatad ottroaofiiiora. I t wat also 
9Uf*pnrUiA br a baad in Ita IK apoatriai at 1873 oa **, aoapatltola 
with aa ^ tl" -tataatinratad fAraaaphora* othnr baada wara aeoa 
at 1740 (CH^^O), 1«20 (C-C}» 1200 (ao«tata} aatf 1180 oa"^ 
(apoxi<}a)» Ita eoapo8ltloa« tI7 and XR data lead to atriicttura 
(CCLIItri}. Thla structure i t fartHar itapportad bjr IMR spaatrua* 
A sHarp glaglot at ^6*3 latagratlng for 1 protoa la aaarlbakile 
to {24«<rlayUe protoa* Aa uarasolvad broadaaaa slaglat ablelt 
«p?aiir«d at ^3«3 for 1 protoa WM aaalgsod to C7'-^j|, fHa 
Drladlng aodol of {CQLxri) oboaad ibe dlbadral nQf1« batwaea 
C7» H and 08* E to ba alaott 90^, ablob aeooiatad for tba non* 
•pl ltt lag of C7-&H, A aattlplat for 3 protoaa appaarlng at ^ a«3 
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ira« A9«lgiio4 to CSHI.* Another sbarp t iaglat * t ^ a * l | iiit»grat-> 
tits for 3 protcma (CB»Cocj) wfts also c^f«rr«tf* ilatliyl protons 
mr9 <^s«rr«d at ^ 1.2 (C10-0j|^), O.es (Ci3«{^^)t 0*99 and 0*70 
(re«aliiiii£ naUiyl protons)* 
T/<phydroyot^o^ffyt-i-yaf-a,fl>d^oftif { ^ m ) , 
COMpotnd a«p, 165° (reportad a«p* i f9^) aaaljrsad for 
^7^42^3 and ahovtd W abaorpticHi aaxiatia at 243 &« ( 13216) 
snggestiag ttie praaanoo of am X y^ «4»aatitratad ohronopiiora* 
l » spaotriaa oHoiied bimda at 3390 ( ^ } , 1700 (tto-o-CO, o(^ «iiydrosy 
emchmrDt isso (c«c«-c«o), isas (c«c), izas and 1040 m"^ (c-a). 
Thaaa data lead to straetnra ( X C I I l ) . MB. spaa trim axhlUlted a 
slnglat Itttagratlas for 1 proton at ^ 0 * 1 (vlnyl le protcm) nbloh i s 
aaorilialile to C4«§, A broad singlet for 1 proton at Sa«93 van 
asslpied to 07-^H (Dltiedral w^ le betwaaa 07* a md C3- tt i s 
alnost 90°)* ^Hydroxsr proton (C7«^^} nargad with natliylwa 
protooa CCM«<-C->) appearing at b 2«3f mm ratrsalad by dautarion 
exettfiaga* After Ti^i shRice a nul t lp lat at S 2»3 »aa obsarvad for 
2 protons aserlbsble to C2«41^ « ifatbyl slg;ttals wtn saaa at 
^l .t lS (C10*-(^) , 0,70 (C13-(m3), 0.90 md 0.31 (otbar M t b / l 
protons)* 
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He^otlon of 8«<ittio«reliol#stii-i.g«dt«a«3»OBe (COXXV) 
n^mtitlm of &-«tiiox9r#iole8tft-i»8-<ii«ii->3«oao (CCXXV') vilti 
t nolo tqtiivalsBt of perbeaxole Mtd W M oeurilod o«t l a a a la i la r 
war* 0«ual irork««^ of tlia raaetl(m aixttura aail eoltwi oUroaato-
grmhy orar « lUea gel furaisliad two eoapoonda, a.p* 123^ and i90**« 
COOLtSflll) K, OA© 
(CCi«XEX) R, OH 
0 
4«iiydro«r'^«'atfco»yotioici»ta*i«6'Hll»B«^«oaa (ccLxyil) 
ffHawad tfea addition of aa oaygea aton to the paraat dimoae 
(COTW), I t f 09^  iAsorptioa aaxiaiia at 333 a« ( ^33090) iadloateU 
tlia prtsaaet of a dianoaa l i t e cbroaoplioro a i th a bydrojor faaetloa 
c<m. to irato g r o ^ , fha pr^mtna^ of a infArttxy groiip was also 
«*i 
raraalftd in I t a IH apeotroa hy a oorraipoadiag daad at 3400 o« • 
124 
other btuias mirt (^sttnr«d at 1800 (C«C-C*C«CsQ), l^m (C«iC^ -C«a) 
and iaoo, 1130 w"^ (C-(>). A8ilgii««it of stmetiir* «s (CCLXV^ II ) 
wfui alto lobatwitlated by tba MH apaetrtti wiiloti tflaplajrad an 
tmresolvad broadanad ilaglat at ^9*93 for C7<^  (Mbadral aa&le 
batwaaa G7-i! and CiMf l i alaoat 90^) • A qaartat latacraUag for 
3 protoaa «aa observed at <^ 3»9 (oqi Cfl^ )« A broad algiial for 
1 proton, iqipearlng at ^ 6.19 (ex^aagei^le wltb O^ O) waa aeslgaed 
to C4-4m, Mathirl algnata ware aaea at ^ 1.2 (Cia«C^J» 0.69 
(OlS-^:^), 1.0 aad 0.73 (r««alnla£ Metbjrl protoaa)* 
4>Ay^^oygtthoiyybolffftff>i,q>d^fi|«>3-Kmf (CCffayi^) 
TO aobataatlate tbe preaenoe of a liydroxjr ftaietKm la 
(CCLWIf )t It waa treated tvltb aeatla anbydrlde and pyrldlae to 
^ t a l a (CCLXSTIXI) aa as oil* Tbe oil aaalyelaft for ^^ 4^ 43*^ 4 
aai^eattd tbe fomatlos of aaetate derlvatlva ablob la ftirtber 
anpported by a band In Ita IR epeotriai at 1760 en (eaol aoatate)* 
Other banda appeared at 1665 (C«(M;«0-K2aa) and laoo ea (aoatate)* 
Charaeterltatlon of ooapotaid a.p. 190^ aa 7K-4iydro«r«6N» 
«etbo«r'-6g(*ethoicycholegt-i«ett«*3'*oae iOCLnx) 
Ooapoond M.p« 190^ analyilttg for Ci^ %o^4f esi^lblted U? 
abaorptlott aaiclntw at 338 a« ( 4 63^)« l& apaotruM revaaled 
•»1 benda oorreapoadlan to on (3400 o« ) and (^  , ^'Hnaatitratad 
Icetoaa (1680 ea* ) , farther sopport to thla atrttottire e«ae 
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from tho mn mpmetrvm «lio«liig m sbarp «iagl»t «t 8 6«49 for 
v inr l to protoa (C4-^}« 411 tmrsaolv^d liroadeii«d sii i i l tft iJ i t« f r« t -
iiig for 1 proton a{}pe«r«d «C ^ 3,S, wHleta I s Morltoabla to C7*^«®^ 
4 qttartet for a protons «B«a at ^ 3*6 van oMigawi for otbojQf 
nrotoiio (-CMaiji^gU A ^arp ainslot at ^ 3*1 iatogratlag for 
3 protoaa waa oaalpifitf to 06-0C|g» A broad aigaal for 1 proton 
ftt £ t«9y « l i i ^ 8tdis0(fa«atlf diaiaitked oa oliaiitos oitH I>.u« l a 
aaorltiiilblft to C7« og. ilathjrl protons nore obaarvsd at o i » i 
(0 |0«qf^) , 0.7a (Cia-qt^) , 0.9s mA O.ss (otftar aatlqrl protoaa). 
Moreovary ooapoiaid (0CI«XK) I s Ukaly 11 prodaet of aatliaiielyals 
CaatbaQol praaoat l a FBA) of (CCI^XXE). 
t<««Aeato^iy«4^«aiatliO«r«^iX7«tiiOxy^olaat^«aa«'3'-oaa (QQUiti 
To auliatontlato tho praaoaoo of tbo txydrQtf group la 
(CCLtrir), I t was troatod mlttt aostlc aniQrdrlda aad pjrrldlaa to 
«Atfiin an o i l (CCtitiC). tlie o i l aaaljrsad for C.^d.^^. aad 
ia^leatftd eloarljr tfia foraatloa of aootato darlvaUve* I t vaa 
fnrtHor evidanead by a band at I73S ea*^ (ca«caa) l a I t s IK 
tpeotrtai* Qttior bands vara aoaa at I67S (C«C-4:s^}t IS 10 (O^C)* 
1210 (aoetata), IISO and 1040 oa*^ {G^U Pba mSL ^ aotrua 
displasrod a v lo rUe proton at ^ 6 . 3 (C4«§)« A broadaaad alaglat 
for I protoa at ^ S«l was asslgaad to C7«^E« A qaartat ia ta i rat* 
lag for 3 protoas (*<^ C»1^ (S[^ } i^poarad at *^  3*S, Aaetbar aliarp 
slttjs^lot Intagratlm^^ for 3 protoas Is aaorlbable to C0«u(^^, 
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h %hmtp singlet for 3 protiHis at ^ 3.0 WM wi»i«ii«cl to «oetat« 
protmm CcS|gCoo)« listliyl protmu apiioarcd «t 6 0.90 (Oia«4^^>9 
0.70 (Oia^ -Cg^ K 9,9B and O.Si (otiittr sotlqrl protons)• 
4. fieaotlon of epojaroIi<»l««tait«s 
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3t«rQldttl «iiii9t baiv« b«eo«« of lDter«»t la rMMt j^ara 
li«<!Rut« of Uic diseovaiT of btologieftl Mtivitr a««o«i«t«€ vitli 
« imiDor of oaiao-^torolAi aad «l«o booooM of th«lr ooo M 
Itotwstlol drofs. As ft rosalt of llilo roolisatioiif •jmtiioolo of 
aatno«^teroido liooaw « aottor of Baeh latoroot m4 ooaooqi^otljr 
B awdier of paport i^ poaroa dooerililBg th% proparatioB of aaiae* 
•t«roidi«« 
Ilio praooat work doooiibas th» tjratiioilo of atoroidal 
OiiBot tMrodgb tJio roaoUoa of 5f6iXroxido«o\«elbiol«ataao*^^l 
aeotato (QXCVti) tmi 3|««tiloro«0«8A<-oidLdo«-s^ 4Niiiol«tt«io (CXCVIIX) 
at HI TMrtotn priaaxy aad aoooadarr aa|ao«« 
iGWflt) Xf OAo 
(cxmriix) tf ci 
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of f«« «ro9« 0f wtLtsr (a« « eat«l|rtt)« Aft«r t^« r tMUoa mtm 
enmfil^twt mutmtm 9f aHiM WAS rwMv»i tBi4«r r«4ia^wt pr«s«»i« tmA 
reii^ns ofttaiatii im« •xtrii«t«4 mim atttar* 1%« atli^raal iiirar 
was wmii«A tvtea initio nalar mA AH^A war aaHr^ iroaa aatfloa 






Oottpamtf Mtf. i8i® (are analjrila tmt %^S9^^* ^^9 
nolaaalar mm^^iAtiim taKgattad ttoe proiwiea at a dietlnrlaaiae 
gra^ ia tha i^ rcMaat* I te IR ^poatriia i^aaad kaada at 3420 (QilH 
1740 (CH^^) mA %$m mT^ (C-«lfK »l» ipaetraa af into eaiiianii 
iltptarod A aaltlplat finr t p ra t^ C ^ ^ l i ^ « i7 as} V^ r&av 
Jt^atloa traaa) at ^4*3* A tri^lat {Jmf H») for t pratoa M 
129 
Q 3«3 warn ft««igao<l to <H«%» A singlet iAttgrfttiag for 3 prmtiamf 
at ^ a»8 is iwertfiisiiU for amtiito protoas at 03* A 
attltiptot aaatrod at ^ 3*3 vas sooa for protoaa of otH^laHiao 
gro!|^ (<l^%0*^*^a^3^« A Uro^ i lptal for i protoa wm,tM iHa*** 
ai»|i«iarad[ an adding 0^0 i i aooriboblo for 08«ot«f|« ii«tlir3. pretoaa 
^lioaraa at ^ t«iO CctO^^U 0»T8 (Gt3«4^)» 0.93 aod 0.39 
(othar mitliyl protimi}* 
fraateiRt of apoxl4a (8I0VII) « i ^ ig^ro|»ylm&aa l» tHa 
moal Moaar proviiatf a eo^^oimiy a.f • iS9^« 
4cO ASO 
(M « Cli 3 
(cxcray (0Ci,.]mxi) 
Hy<tra«r«.g)Wotiolootaai^|>.^l aotlata (CCt.mil 1 
Caapooad a*^* tSS® aaalysiag for %;Psf%^ iatfleatatf ^ a 
foraation of «dlao aiooiiot (OCI*%:%tII)« in oi^ oatroa iriioifodi lioalis 
130 
«t 3400 (C®}» aSiO (!iS)t t790 (OSg^ OO) mtf tatO ea*^ (C-«)« Its 
milt t9«etrw 9i&iUU^ a MltipUt (i^ » t i Is) Ur % pmtm 
ien^t miAmiy m% ^ 3*9. A trl^ltt Uk« iignal lAlli Jr « 8 lis 
for i pro^m »t ^ 3,4 »«» m»9i»m4 to 6i* j|» A ^ uuep •IngUt 
for 3 |pr«t<nis at S a«S t« asoriHalila tmt aeotata prates (^<^u| 
at 03. A saltiplat aaatrad at £ 3*1 vaa dioa to propyl cro^p 
protons i^'^'4%^1^} prasMt at Oft* A UroaH aiiaal for i proton 
at £ 1*90 Casoliaaia^la at tit 8^0) vaa oUaanraa for OhAcg* Ma^i 
protima wars aaaa at £t,30 {C10«C^), 0«<I9 COI3«l^), 0*98 and 
9*80 Cranatn&sg natbirl prot«ia)« 
Epoxida (OlQCiVIX) iraa traata<S nltii a-lia^lai^tta In t&a 
flMaal aamiar* Raatdaa thaa obtatnaA m^ parifioatt^ ovar a 





tk» prmm»09 of HotfliptfAO gre«9 la lii« proline t« IH •p««triM 
of t i t t i #«iipo«d ««r« Ii«a4ft At 3480 im)t 3330 ( K i ) , 1T33 CCH^OgOl 
and iiftS dM (C«^|* I t» ifiis tpietriH ditiilflirttd « Rnitiplst 
Cli| « 18 as) for i proton ot ^ 4«i MortHoilo to <63«^f ftxioi)* 
A Aodklot (^Ml Ss) latogroUiii for i |irot(» C<33««^ i •quaterial) 
WAS irii«orvo4 at ^ 3»l« A i^arp oiaglat JTor 3 furotoao i^i^oiiriag 
«t S a«4 «•• A9«ig»«<t to c^cao fttt«4^«« At 03* A Aoiti^iot 
eontroA at ^ a*i vim sooa for tte iittao groi|i protoaa (^(Cg^^^'-^la) 
A siaglot at ^ UB (ittali^fldiod oa l}^^ ^ako) for i protoa to 
asoriHAlklo to €S«t^. Hotiirt protimo appoarod at S l . to (OiO«q|^)» 
0«T9 (Q%$^4^)f 0.90 aatf 0 * ^ (roaaialag ao^r l protoaa)* 
RoaatloB Of oooaAfto iQimil) althUoaiBrlaaiao 
l^atattnt Of opoxtdo (619^11) aitl^ aeaarlwino la a 




TIM f^X anmlyning for ^^^^^.^^Jt «xMUt«4 kaada at 3350 ( ( ^ l , 
3300 (2ffi}t tS80 (c-0) mid 1340 m"^ (CMI) in l t « IK suMtnoi , mA 
thtm •agi«»t«d tiM forHitian of aKtooeo^^oaod (CCI*X]Oir)» Niifi 
9pe9trvm of titio ooapoond g«ro a aol t ip iot for i frotoas liotii«o« 
S7«45«7«00 iihleh in noeiltoablo to arfwatie protoas (Bif-ca^^G^^)• 
A t r tp lo t l ik« tAgn&l for a protoao (MBoCm^o l^i) o t ^ 3*6 ftirtHor 
st^pportotf atroettoro (CCLXty)* A aol t ip lot eoatro4 at^3«3 for 
t protim (C3<^| f | « IS HB| aadal) oi^iootofl C 3 f rotoo aa axial 
aad a t r tp lot Uko aigaal (tfas Ra) for 1 protoa at C 3*0 waa 
aafftgnod to c«<4f. A broad olaKlot for t protoa at ^ a . lS , a l i i ^ 
diaappoarod oa tHaklag aitl i Dj^t ^* aaortboiilo to 63«6^^« Aaotlior 
slagiot at S 1*80 (oifotoafoatolo at til 0^0) ia tograt iat for 1 protM 
waa tfbaorvod dao to CSh- C§« ilotikrl pretoaa aora taoa at B t.ao 
(C10*€a|g)y O.dS (Ol3«-<^)t 0»93 and 0*30 (otlior » a t ^ l ftrot^pa)* 
Spoiddo (CXCVIII) waa otftjaatod to raaetioa wttb diotbjri* 
aalaa l a t te aoaal aaaaor, &aeal aerk-i^ and arrota l l laat loa 
proirldad a eoapoond a.p* 138*« 
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® # i f 
(C18S?III) 
CiMiiointf !a*{i* t2S^ «a» aaatysttd for ^^ftt^^^^^^* IB 
iipeetirtiM of I h i t eoapoiaid slioirad b^dt at 3480 ( ^ ) « 1390 (C«^) 
laid TSO 011**^  (C«Cl)« Molefittlar eomosiUon «ail I ft 4ala iatUQ«t«it 
t&# forafttttm of aaliso ateoliol (CCUXiSfl)* iMA qisolriM tt^ii^rtfid 
str»}tar« (cCLtWl) by BhmAag a i i itt l i | i l«t eeatr«d « | o 4«0 for 
t proton (C3* H| K^ « 18 as| ax ia l } . A tfotibUt at S 3,9 latograt* 
lag for t protos was «««lsaoll for (»«^i| (^aS Bs| oqaatorlai; . 
k mi l t lp lot At 0 3«S l « aaertlialile to protfma of 4l9tii3rla«lao 
«roii|i CwNCJi j )^ ) . A t l a i l t t for l protmi iUBttpp^mrmd m D a^ 
•tiako) waa 9%m for OS«KuH, Mottifl protons i^poarod at oi«o 
(OICMH^), d«S9 (C13«CS|^ }y 0,SS aad 0.79 (rovalala i aotlirl protmn}* 
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RflOfitioa or •poxi<]« (OSCVXXI) vltb a«4iatyiwaii« ia 
pr««0ae» of fow drops of vator wao affaotad la tlia asaal aoaaar* 
Wark-ap af thB raaattoa alxtttre aad puriflaaUaa af tlia raoidot 





Oharaottrlaattwi of eeapouad a^p* 149** a» fl^«»atyla«tao-> 
8«i|iydraxy«^|>H>ttIaro»»^*^al«otaac JGQUXX^ll) 
Gcmpauad a.p, 149^ oaaljrsad for C .^H^OCl^ l aad shoiiad 
in i t s tn speotrua, Haada at 3300 (OH), 3290 (mi), 1363 (C«S[} 
and 770 oa (C-C1)« mtU opootroa saggaatod famatioa of aaiao 
ateoliot (C0I«iPC7II)« A aultiplet eeatrod at 0 3,9S iatagratiag 
for 1 pratoa (C3«o(^ } w| a 18 fiif axial) va« assigatd to C3>pratQa« 
% doalilot (•l«9 Ha) appearad at £ 2*SS far i pratoa (CO«-c|[| 
atiaatorial). ilaotiiifr aultiplat friiisorvod at ^ 2 . 0 i t da« to tfta 
aaiao groi^ } protoas (int*Cgj|'-(<^2^2"^3^* ^ ^^^'^ l iagUt at 
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1«90 (ffx&hMiieadlc idtli D^Q) tor 1 pmtos wa mi«ii for 05«4l» 
il9thyl protons ««ro oboorrod at S 1.2 ( C K M ^ ) * O.flO (Cl9<-(^^)* 
O.SO imd 0,70 (otkor wmthyl gronpo). 
froataoat of opoxitfo (CXS\riII) att i i laopropytaalao l a tlia 
ttottftl aaaaer affordotf a Qoapoaad a*p« i78^. 
Ps^lT 
(ci«3vni) 
S^ydrov>a|^>9&loro«l|lo^>^olffIfflf (<?<?i«fflrp| > 
Co^»ouad «•?• 178^ oliowod oleaoatal anal/ata ao O^J^^QOIS* 
I t s XR opootraa oxltlbited bndo at 3440 {m)f 3310 (MB)t 1390 
(a«lf) and 760 w (C-Ol)» Thoao data eloarly at^gostod tho 
foraatlfRt of aalao alet^ol (CCl«XSriIl)« nils <itraotaro vaa alao 
supported hf WtH spoelriM ulierala a aa l t lp lot oMtrod at ^ 4*2 
iategratlag for 1 protoa was asslgasd to C3«protoa (C3<^t 
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w| • 18 Hs| Axlal)* A doffliUt (J«S Hi) intagratins for 1 proton 
ahovod 06-prot(m am oqoatorial (C6* H$ oqaatorlftl)* Aaotber 
MQltiplftt at S> 2*4 was dam to protons of aaiaOfrot^ (Ma^Cg^Glf^)^}, 
A alnglot for 1 proton, «iiieli dlniaisliod mi JD^ ^ sliak* was assigned 
for C5-<(m. Mo thy t signals appoarod a t S 1*25 (C10-4gg), 0«76 
(C13«-CR )^, 1*0 and 0*90 (other aotlixl protons)* 
aoaottwi of opoxldo (Cioyill) with hoasylanlno 
Reaotlott of opoxldo (CXCVIII) with henorlanlne in presenoe 
of fov drops of watsr yioldod an o i l . 
ViT 
av-ca^ -^ h 
(cxcvni) {GQUXm) 
Charaotorltatiott of oil as 6^«l»ongyla«iao«i«^ino-»3^»ohloroehoXeataaf 
The oil raalysing for C^ H^j^ ^^ lir Indioated the foraatioa 
of a eonpoand wlthoat a hydroxy foaetion, IS speetriw further 
sidistantlated strneture (CCLXnx) by showing hands at 3400 (im), 
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w a s (0«C), 1540 (C-C), 13T0 (C-lf) and T50 ©•** (C-Cl) . !«» 
^pffOtrua stioimd n n^ltliilst D«tiic«aor,s»7,t4 liit«fr«Uag for 
H H 
S protoaa i^leh i t arariliabU to arosatio protoaa (118-6^2^ / ) - ^ ) 
H H^ 
%. broad stngUt like aignal for i protcHi appoarinc at 
«aa aaoicAod to C4-> 0. (viairlie proton), A doulilat (J«iO Ha) for 
2 protosa at o 3,rs i* duo to CH^  protona attaeiiotf to boiiMita ring 
(iW-Cgj-Mi), A aultiplat at o 3.0 for i protoa ( » | • t i Usf 
ca<-H) indloatod C3-protoii oa axial. A t-Uli» aiftaal {J«5 Hs) 
at 0 2.S waa aa«isiie<l to CO-^ rotmi (OS-j|, a^aatorial). A brood 
sigttal vbiob diKiiiisls«a oa sbiikiBf witb D^O woa iaa t^ NH proton. 
Hnthfl protona iiora iHiaanrod at Oi«2S (ClO«C|i^), o.fo (OiSHSi^lt 
l«Ot 0*90 and 0*90 (rtaaiiiiag attbjrl protoaa)* Surpriaiiiglr» 
th« tortiarr hr^roior group (CS-OB) baa aitffarad dobrdratioa 
vmdvt atld booie ooaditioaa i s tbia partieular eoaa* 
EXpBRiMfjrrAi* 
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All a«lt iag poiata ( l a C) are tmoorraotad* Wf spaetra 
vara olitaittad in atiiaaol witlt a RaeiOMn IHCa ap«atr<^Ktotoa«tar* 
in speatra wtm datnretioetf in fQlr/CCl4 «titti Paniin<-&laar 33? 
apaatropbotoatttar* !U9i apaetra wrn rtm l a QfiCl^ an a Variaa 
ISO instr iMMt wltii ila^Si aa tfta lataraal alandard* fiiC plataa 
awra aoatad alti i at tloa gal* A ^% aquaoaa aalttttflo of 
paroHlarie aeid waa uaa<i aa aprarias a i M t * I 4 | ^ l palrolaw 
rafara to a fraetioa af 1i»p« 80 «60*'c« mM valaaa ara givas in 
pp« (awalaclati tfadoablatf t«tr i | i lat« lir»liraaii| aaMaalUplat 
eaatrad a t ) . 
3P"">Aei^ tO]{yohola8t-S '^««if 
A alictiira of abolaatarol (ICH) g ) , purifiatf pjrrldioa 
(130 ml) and fraabljr d ia t i l lad aoatie anliydrida (100 a l ) waa 
tiaatad on a ataaa tiatli far 2 liatira* ftia raaulUag l igi i t tkr'^a 
aalntion waa poarad onto omatiad lea^vatar aixtiira at tit at i r r iog* 
4 I I silt hrwfm praalpltatat Uiaa o&ta&aadi waa f l l ta rad latdar 
attetlcRt^ wMHad wittt watar ( ta i t l l fraa froa pjrrldlaa) and driad 
In air* Tlia arada prodaot tm raeirotal l iaat ion froa aaatoaa 
a 94 
g«ra tkfi pttra i^atata, rtald^ 90 g| a*p, 114-115 (raportad. 
a.p« lift**). 
3[^-AqatQiy-6«>R|troo&olaat'«g«aBa (OLIxay) 
3p-»AeatoiQfeliolaat<-i-aaa (10 g) waa eoirarad witti n i t r l o 
ftold (d | 1«53| aSO a l ) and aodltai a l t r l t a (10 g) waa gradaally 
jMfdad ovar a parted of 1 bour wltH eoatlniioaa st i r r ing* ^11 ^ t 
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eoolins was also affcotvd dtiring tHe eoiir«« of roaoUon. 
Stirring mns ooaliauad f^ addiUoital a Itotara, vftea a Tf^llow 
spoa^r MMia «»parated on ttie aorfaoa of th« aixtwra* The 
nlsctiire wn« diluted rs^ itti eoia vatar (aso al) niiaa a grooa 
nolotirad aolation was obtaiaad* mis vas axtraetaa « 1 ^ atbnr 
and waalifid sttooeaaival^f with watarf aodlfiM l^leariioAate aolation 
(Sii) aBKi watar* l^o atHar aolatioa was tiion driad &v«r 
flstitydroaa sotfttm attiphato «ad flltarati (Katbod-a)* Reawral 
of tHa aolvant providaH tha nitro oo^^oitad aa an oi l wbioh waa 
erratalUxad troiN aattianol (witH traoas of aoatoaa)* Ytelily 
6.3 g| w.|i* 103** (rtportad** a.p* iOa-104**)« 
RaaattOB of <^lorotri«ttlirl«ilaBa md aiac tfaat wJtft 
3E»«>aoato«r«*«« i^itroohol«at*S^*aaa {QhXX^V)i3b'mn^toxf^ 
fioH>hotaataa*6«*ona (CC) 
To a solutl(»i of 3^«>aeatox3r-4(«oltroabotaat-Sima 
(CLTOav) (3 g) in athar (100 «1) was adHatf eUlorotriaatHyl-
silffiso (10 nl}* fo thia atxturof aiao flust (10 g) waa i^dad la 
saall portions orar a parloA of 30 nlntttas* tUm raaation 
ttlxtnra was altowad to atsnd for 4 Itoars at rooM taa^aratara 
(mo prograas of tha raaotlon was eUaolEad tbroatgii tia). At 
ttia o^Bplatisit of reaotiaai zlao dust was flltarad off ami tbe 
aotatlon was wasttad stiooassivaly with watar« aoditss bloarboaata 
toltttloa (21) 0M watar (•athod«4»}» ^tiiar lairar waa drlad 
wrer imliydroaa aodlim aalpbata. Svaporatloa of tba solvaat 
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i«ro aB«i»«tf»iQro}iol8stiiii«'6-oii« (CC)f vtiieti wtm «i7ct«lUx«d 
7s a 
froa ftleotiol. Yield, 1,70 g| »,p. aiu! «•••?• 127 • 
I,tT. V nmt imr) t735 (cajDio), 1710 (c»y), laio aiid 
1200 ««** (C-0), 
t . ' ! . « . 0 (CDClj) 3.93 ( l a , » | • 18 Usi C3-« H) , Z^U ( a i , (SjCUaj, 
1*10 (C10-(^3)« 0,70 (C13-C^^), 0.97 md 0.82 (rsMftlaiils 
mithrl protcma), 
Mftlyala* Fomttft Of 7a«40| H^  10«30, 
c^n^gO^ r«qiilr«iit C| Ts.sat Hi lo .s i^ 
frffuhlir |}itrlfl»d tMoiQrl eklorlcl« (75 a l ) W M gradually 
mA&9d to oliolftstorol (lOO g) at room t«ii|»«ratare. A rigorous 
raaetlon onautd with «volatlan or gasaoits produots* fbaa tiie 
roaetloit slaotctaodf the i^xtar« wai goatly b«at»d at a t«ap«ra* 
tmp9 nt 90«60° tm a vat«r bath for 1 hoart sa<l than pourad <mto 
oraahif^ lea with a t i r r lag* fha yalliMr aolld aaaa thtut c^talaed 
waa f l l t a ra^ imdar aoetlon and vaahod aaveral tiaaa with lot** 
eold watar and olrHlr lad, ReerjratalUxatloB froa aoatone ga^m 
3p,«-f}ht<traehol«»flt»S« i^ta* T le ld , 93*0 g} n«p« 95«4»6 (roportad 
«»p* 9d«97 ) • 
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To a irall stinmd sixtiirti of 3|^ «-Q&lorootiol«ot">S<-«it 
(to g), glaoial BOotio acta (70 al) aaii aitrio aald (4 | i«S3| 
30 al) ooolod itoiow 30% ««« a<14o<t sodiua oi tr l t* (S g} graduaHy 
ovar a period of 2 houra. Aftar tHo eoa|»i«te addltt^ of 
ao41t» nltritoy ibe alrttira vaa fartliar aUrrad for 1 bourt 
loe-ooolad vatar (ISO al) was mlded and foilov aoiid aeparatatl 
oiriar aaattmi, and air-drlad. fha prodtiot «aa arrotalUxad 
o dT 
froa aat&aaol aa aaadlea* Yield, 7*0 g| a«p» 132 (raportad 
a«p» tS9 )• 
Heactioa of catlorotrtaathylwilano and atoe with 
3E.«»pMoro«e'«iiltroefaoleat«'S«>ano (OUX d^CtfIt3fe"otiloro«' 
3<*etiolaataii«^»ona (CCI) 
to a aoltttlon of 3R<«ehloro«««iiltrooitolaat«S-aaa (01*300 )^ 
(3 g) in aihar (130 al} waa addad ottlorotriaa^iylailaaa U^ iil)« 
To ttit« (stsetara* sine daat (iO g) woa addad la aaall portlona 
ovar a parlod of m Mlnataa. Hia raaatloa aljrtara waa allowad 
to stand for 4 beurs at rocns teaparatttre* At tha aoaplatitm 
of raaetioat slao doat was flltarad off* f&a attear aolutioo 
waa woriced'fip aeeording to aathodoff. (vvaporatimi of thn 
tolvaat provldad 3&*eftlora<»3(<< l^iolaataa<^*oaa (C(31}» ftta 
katone waa orystatllxad froa alcohol* Ueld , i*go gf a«p* 
a 
and a*a*p, 139« 
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l . n . 9 max (SBr) tTlO (&««>) twd T40 o«** (C-Cl)* 
o«7S (Ci3<-qi^)« 0.91 flfid 0«89 (r«saiiii»g aotbyl protons), 
Aanlirslfl. rooadt o, 77.21t ^i io«92* 
^37^4S^ Ci r«i|»lrwt C, TT.aif a, i0.48$» 
^#aetton of cltlorotrt««t^yi»llaii» ysd giao (»«»H ytoaati 
wtth 3^-»<^tiloro^«n|trooholf|^>5*fi!f {GUXXXf}^ fe>^^^olft|t«>|-tft* 
S'-oao ( e c u ) . 3R»chtoro«»So(«»cliol«ttaa'*6»iinf (CCI^  and 
3'Vehlor»»5p(g»otioloataB-<*oog ( c c m ) 
?d ft aoiutioa of 3^«etitoro««<«itroehotest«S*«aa (CiiJau^) 
(2 g) in athar (lOO al) wai added otilorotriaatlsylailaat (10 al)* 
to thin adartitret aino duat (2 g) was added In the aiailar aaaoar* 
Aftar tbe raaettwi waa ooaplata (4 hoitrRly sine duat waa filtered 
mid the ather aolutloa worked up aeeordlag to aetliod<4i» Hie olljr 
retldue (Ca* Z»l g) ttitta obtained waa etiroaatogriqiliad over s i l ioa 
gf»l (40 g) (aaoh fraction o f ^ 30 al waa aolleetad}, islotioa 
with lltjht petroteoa ether-ether (40$ 1) afforded ScWholeat^a* 
«a«€«one (CCtI) whioh wae eryttallizad froa aleohol, Yialdi 
0.^0 t, «.p. 105.106* (reportad" a.p. 105*»). 
m«x (imr)t 3030 (C«C«I{), 1709 {CmO}^ iAaO e« * (C^)« t.n. )) 
^•^•!t, ^(CIKJlj)! S.fl4hr,a (a«, 0 2 ^ , 03^^), O.»0e (ClO-mg), 
0«(l7a (ClS^-m^), 0.30, 0*73 (reaaialag aethjrl groups}* 
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Aaalyais. Foiads c, a4«40$ R, 11.40* 
^37^44^ r«€{Ulr«s t C, 34,3S| 1{, tl,46$« 
Elntloo with light petrol«tMH-eth«r (3?fl) g«ro 3j?,-ohloro-
$<<«ehol««taa«4S«*oiie (CCI)^  irhi(^ WM orjfii tat Used frea aleoholt 
Yiiittlp 0*50 SI a.|i. " Md «»Bi*p« 129 • 
F*tirthtr elutioa with light petroleiiis««ther (33si) «ffora«ci 
9«(^ hl<ir<i«-S«(«-ehol«ttait-4t-><Hi« (6CIII)« rhi» QOapeoad w«« e i r i ta -
Ittased fron alei^ol (Beiliitein test positive)* )rield« a«lS &{ M«p« 
179® (r©n»irted^^ n*p» 130**). 
f . « , y ««y, {!CBr)f 1700 (c«o), T40 oaT^ (0-ci) . 
•^^ i*H, 0 (onGl^Jt 4.5 no (IH, 03* Ut f | » 3 Ks, eitttftloriai), 
0,938 (GlCMnig), 0,67s (CIS^^^^), 0,S2t 0.7$ (reaalalng 
nethsfl grottps)* 
Analysis, Fooadt C» 77 , l i | H, 10*70, 
Og^ljjOCl reqtHrest C| 77.07| H, 10,70^, 
Cholest-S-ette 
3P>-»ChlQroehole«t-9«>«ae (la g) was dissolved la war* mayl 
atot^ot (3S0 «!} aad scktittn aetal (24 g) was added la sstall pleoaSf 
t«i the solQtlon with ooiitlaiioiis atirrlag, over a period of 3 hutars* 
Tha rnaotion sdxtare mmt waned aeeasioiially, iheii all the todliMt 
setat dissolved, the reaction Mixture was poured into 90^hydro-» 
Qhlorio aeld (600 al) mA th«a allowed to stioid overaight at 
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rCKM tftMp9r«titr«, mtU orrstaltia* lolld tHiu obtalosd was 
fllt«r»<! and wa^ed tboroaghljr «itte «at«r oa a baekaar faaaal 
tad driad ia air. The oroda produot «aa oiystalUsad troa aeatOQe» 
in naftdla aliniifid errstalR. Yiald, 9*3 g| a.p, 94^ (rapartad'^^ 
9i*p* 9 9 ) • 
a^-^itraeHaiaat-^'-apa iChXXMtl) 
h aosiiaaaion of fraalily pavdarad aholatt-3*atta (12 g) in 
tlaelat aeatio aaid (too al) wat rigoroaalf atirrad at rooa 
taa^aratura md traatad wltb aitrle aaid (d, i«S3| 30 a l ) , 
folloaad hf addition of aodiaa nitrita (3 g) ovar a pariod of 
a hoars* Tha raaetlon nixtara waa poorad into iea*H)Old aatar mA 
t%* fallow prodtaet oi»taiaad wat axtraotad witli atHar* Usual work-* 
op (aiethod-a) aad reaoval of tba aolTaat providad tka dasirad 
eOR^ otrad as i» o i l , whioti was enrstalUzad trmi atbanoi* Yiald, 
8.5 gf n.p. 119-180° (raportad®® a.p. 120-121*). 
Reaotioa of ehlorolriaatHylsilitfia and siae with 8^«itroeholast-
!l-fna (Ctrcait)t3o(-<^olestwi-g-on« 10WIX\ 
S-Mitrooliolast-ll-aaa (CbXXXIll) (a g) was traatad witn 
ohtarotrlaatkflsilana (10 al) and siao dust (d g) la tka aanaer 
daserlbad for tiia pravloua raaotioa. work-op of tba raaotloa 
fldxttira (matliod*4t}, followed bjr avaporatioa of ttia aolYaat aad 
sti^saqaaat errstalliaatloa froa aleokol yiaUed 3^-piielestao«6-aaa 
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(nxciT). ruu, uro „ . . p / * «u . . . .p. .s". 
t.w« V «a,r»(Wir) 1T05 o«"^ (C«0). 
?C.W,tt. £ (CnClgl 0.9T (ClO-CSfg), O.SS (GU^C^gi, a»8S «<i 0,80 
(renfflialng ««thyl protont). 
O^^^O rtquirfts t C, 33 .94 | U, 11*9 2 l , 
3|>-ioetoxr«4-«iitroehol«at*3-oiio {QUXXMV) (a g) was diMolvad 
ta ilaoittl «09tlo ftold (aso al) bjr warslng tlto at star* cm a iratar 
bath and xiao pcmdar (12 g) was addad ia aaall portioaa wltla 
i^fddni* i^a saapatision «aa beatad uaitar reflax for S tioura* 
Ufa tar (13 nl) was add ad now and tbaa during tba oouraa of 
raaetlon* Ttie hot aotution waa flltarad| ooolad to rooa tm^pera-
tnra and dllatad with an axoaaa of watar* fha praoipltata thua 
obtained wat tidcaa in athar and tha athar aolatios waa workad tqi 
Boeordifig to •athod-'a, Haaoval of the solvaat provlcfad ^i o i l , 
^itM waa orjratatlizod froa aathaaol. Ylald, 4*3 gt a*p* 12T" 
(raportad a,p,^' 13T-138®K 
3^*'*eatogr'*Sg^^ola«taP-««^a oaclaa iQifXXVflt) 
to a aoltttioa of 3%«aeatoxy«'5cVo^ ® «^***< *^®'*^ * (CC2)(2 g) 
i s athanol (80 al) was addad an a^aaona aolatioa of hrdrojortaaina 
hjrdrochtorida (1 g in l ai or watar) aa%^  tho aixtura «aa aade 
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allralliie with potma»i^m hydroxlda aolttticia, Aft«r b»«Ua£ tlt« 
ronotion vtictttre for lo aiiiiat«s, i t wu allowetf to ftaail at rooa 
t#i!i|>f»ratiir<)« Ci*)ritatllxatl<m Qooarr«d idthln 15 flttaatai* Tti« 
Dimple pro^aot was f i I t e r ^ a , vaaliad witu watar md raeiT«tall lxad 
frrm atttaitot l iv ing fiura oidna (CUXtXVI), Yiald^ i.50 gi Mtp, 
WS-aOO** (raportad^^ a.p. 201-202**) • 
n^mtioa of ohlorotrl^aattiylgilaaa witli 3^aoata3iy«^o(-
eltelaatan-^'xma oTtiaa iOhXXt^I^ ta praaaooa of aiaat 
3 ^ -*aeiij toior'-So '^KihoI aa t an«-6 «>ona (CC) 
3|^ Aoatoac3f«iSo(*oiiolaataa«-6*oiia oiciaa {QLXX30fll){3 gj waa 
i!i89oWa<1 ia ather (300 a l ) . To tt i la, all lorotrlaatliyl a i l ma 
( to « l ) mA aino daat (8 f ) wara addad in aaall portioaa* Aftar 
2 honrai aino diiat was f i l tarad anil the raaotion nixtttra vorkad 
it|» (««tliod«^}« gVAporatiOQ af tha aolvaat aod arrata l l iaat ioa 
of tha ori«)a produet (froa atHffiSol) gavs (CO* Ifiatd, UiO £} 
?S o 
»«p« and ««a«p, 139 • 
ff«yi^«^ftoa of jynloroty^aftiiylfilMif altH 3p- f f f fo^-^<-^oiy f f f i f - . 
9*"mta oxtaa (CLXftyil) la a»aanoa of aiao<a-oHIoro**3|Hiydro«y-
y(-ahoiaataB''e-eBe oidat (CCV) 
Oxiaa (Cl4XtWn)(2 s) aaa diasolvad in atHar (330 « ! ) • 
To ttiifl aotntion, elilorotrlantliylsilana ii5 a l ) aaa addad* tha 
remtion aixtora waa tben alloaad to atand at roaa taaparaturo 
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for 34 tiOftrs* 4 gclatiaoai • •«• tbtta cHitBiit«d wftc filtered 
tnA«r snetimi m4 oMroaatograpfi«d inr«r s i l ioa f«l (iO «)• 
l^ :latioR uttii Qttlorofor«««tlior (a4il> g«r« ll«eiiloro--3&-
h3rtfroifr-$<^^>{iole«taii-6-afi« oximm {€CV) (potitiv« Hti l tUio t«st for 
haloieii)t niiioti WM oryiUlllMtf trim aloohol. Uttldt a,30 fi| 
I.ll. '^ ) murCCCl^ lt 3530 (OR), 3440<-3200 lir (ll«Oa)» 1660 (O-M), 
WO «•"* (C-Cl), 
V,'{»!t* ^ (CDCt^ )t S»5 br,8 (Uly (3»M«0Ht <iiii^P«arod oa O^ o sliaiCQ), 
3,5 «G (ill» O3«0^ f v | « id Q>)t 2*S4s (nil C3»]^ i>flt 
di««|}pttftr«d oa alialciae with O^O)^ d,dO« (CiO*q|2|)| 0«6Tt 
(Ci3«ca^)« 0«9S| 0,70 (rsMalalns ••tteyl groi^t), 
mnXywiB. ro^dt c, ri.sof u, io«tst r^, 3«ii« 
Cg^ g^OgOlH rtQiArMt a, iun% a, io,i»i K» 3,IO^, 
a|'«<3itoro*4lQ^ohol»«tmi-^ «»oa« (CCI) 
to a soltttioa of 3^hloro«6««iitrooliol»at«^-»ea« (CI«XXXV) 
(iO g) ia hot glaeial aootle aeld (300 a l ) ! ziao powdar (ai <) waa 
a^ded gradually in saall portions with lAiOciag* Dta auspaasioa 
waa baatad oadar ratlux for 4 boitra and watar (30 ai) waa addad 
at ragalar iatanrala dnriag tba eottrae of roaatioa* Ttia liot 
aotiftioQ was filtared aad ttie f i ltrate waa eool«d to rooit 
te^paratora fotlowad by dilution wi1% aa a^ maaa of ioa-eoolcd 
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nnter* The organ! o «atorial wtm ttxtraotcd witii 9th»r ma dttsoriHwl 
•arUfir (Mthod<^), Ri^ ofval of ttao solYaat faraistiad katoaa {GfSl) 
ai ffii oi l viiioti waa orfataltised tnm aatliaaol, Iflaldf 6*0 g} 
3p«-C(ilora*sa(«oliol6ttaa«6*ona {CCI)(3 g ) | atHttnol (lOa a i ) , 
hr^rox^rlaaiaa tordroohlorida (5 g) and aoiiitai aoatata trihydrata 
(^ s) «*ra «t«»d togethtr* fba raaotioa atsctvora waa baatad tadar 
raftn^r for 2 tiottra, nilution of tka raaoUoa aijirtiira wltti watar 
fiffira orttda oxl«a (OLiTKWIIf }f uliiob waa filtarad, watbod savaral 
tlnaa with watar and alr-4iriad« It waa orjratallixed trim athaiiol* 
n»»td, l.iO gf «.p. iT4-lT5® (raportad*^^ «,p. ITS*). 
Raaottoa ef ohlorotrfathylftlaaa with 3(^lero*S6^>efaolaatan«' 
a-oaa 9Tdm9 (QUtXi^llt) in areaaaaa of »iaetai3>'"ahlaro«"S'^ «» 
eholaatan'^-ona (OCI) 
To a iQlation of exiaa {CUXXX^Ulj (2 g) ia athar (250 a l ) , 
wara addad ahlorotriaathylailaBa (iO al) and alao doat (3 g)» 
The raaotioit alxtura waa laft at rooa tatqiaratora far 2 hottrs* 
Attar tha eoaplation of raaAtiaci» thia waa workad i^ aeoordiag to 
aathod-h. Tha ornda prodtiot ao t^taiaad waa oxyatalUsad frcw 
76 9 
aloohat* Tiald* 1,79 gf a*p» aad a*a*p* 129 » 
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Reaction of ehlorotrtaatliylsllaig with 3|'-qfalorO'-3<<*ohol«»tan'» 
6«Qn»» QTdae (CLxxiyill) la the itfig«wieg ot »lnc diwti 3 . 5 * 
dlohloro»5^-eholeataa«i6-K>ii» oxlme (CCVI) 
3&^hloro«S(^hole8tan«6-(m« oxia« {GhXXS!nil)(2 g) w»s 
dissolved la ether (250 • ! ) • To thle , ohlorotrlMethjrlsllaiie 
(23 «1) was added and the reaotlon adxtore was l e f t at rooM 
teaiperattire for 33 hours« when a gelatlnoas Mass i^ipeared. I t 
was f i l tered imder sitetloa aad ehroaatographed over s i I lea gel 
(40 g)« Slatloti with l ight petroleos-ether ( I3 t l ) g«re S'^fS* 
dlehloro-5^hole8taa-6-oae oxlae (CCFJ), This was erystal l lzed 
from atoohol. Yields 1,20 g| »^p» i55^» 
I.H, S) ««3r(CCl^)f 3460-3300 hr (W-OH), ISSO (C-S), TSO o*** (C-Cl)« 
H,VI*R. S (CDClj)! T.83 br,a ( i l l , C-S-GWf exohmgei^le with 0^0), 
4.48 He (111, C3«^| w| » 9 Hs} A/H ring Junotlon o l s ) , 
1,18s (ClO^CH^), 0,63s (ClS-Cmg), 0,95, 0,73 (reaalolag 
nethyl grot^s), 
Aaalrsls, Fotmdf G, 68*92f U, 9,S5| !7, 2,97, 
Cg^ H j^OClgH requlresi C, 08,94| H, 9,57| JI, 2 , 9 8 ^ 
g^VCholestwi-fi'-Otte (CTSilXl 
8-^ltrooholest-5*eae (CiiXXXZII) (lO g) was dissolved la 
wars glaelal aeetlo aold (350 nl) and slno powder (20 g) was 
gradually added with shalclng. The Mixture was heated taider 
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r#flaic for 4 bours tmd water (19 »1) vas added during tli« ooitra« 
of reaetiofi* 2iao |}Oiid«r vas rewnred by filtraUoa and ttke 
filtrattt dlttttad with vatar itoan S^-cioleattta-e-HWa (OXCIX) 
erystalliatd out as thla plataa* I t «a« reoryatalltsad rroa 
•ttimiol, nnldf 3.2 Sf «.p» 93-99^ (reported^^ «,p, 9»»i00^), 
80("C^elest«tte'"6-<we oxtiw (CiiXayi) 
S0(«ctioleatm«6«oiie (CICIX}(3*0 g) atbaaol (100 ml), 
hr^roxylavlae tiydroehlorida (3.0 g) and sadlita aeetata trihydrate 
(5*9 f) trere aixed aad Iteated OB a water I>at}i for 30 ainatoa* 
The QoatMt «aa tlian poured into iee<*oooled water* The erude 
oxiae ihvm ai^ fiarated was filtered aod erjrstallixed froa ethasol 
as tfiia plates* fieldi i*3S g| «*p« aoa-SKId^  (reported^^ acp* 
204**). 
React! (W of cHlorotriaetfaylsilaoe wJtti 3o(*gtieleetiB«»«4ine 
oactwe (cliimyi) la preseaee of gjaet so^tiole t«a«"g«*one (QZaiXi 
To a solaticm of oxiae (CLXtS^l) (2 g) ia otHer (300 a l l i 
etitorotriaetttsrisilsne (10 «l) aad xino (3 g) were added* After 
2 %0}irs« tbe remitioii Mixture was worked i^ ia the asaal aaaaer* 
Eewoval of tlie sotTent provided erude produet (CXCiX) which was 
errfitalUxed fro* dthnaol* f ie ld, 1*20 gf a.p* 98-99** (reported * 
• ,p* 9%-100*)* 
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oiclwq iChXXVfll tn ato»«ine« of gtac <iait t7 |^hloro^*^ttU«t«i-
gwmt «»!•» (CCIY) 
Oxino (CtX%3Dri)(3«0 «) WAS OiMOUod In othor (aOO Hi) 
aad to tlilfl toltstloii ^lorotrii^ttii'Uilaiio (:^ «!) vm add«d. 
?7o ttooB«r tli« rttagont was id««<lf orystftlUsatioa of tli« proaiiot 
started imioli was flltorsd imdsr sttetion* <)» r«efr«t«lUsatiim 
from atftoitoly i t gcre 7^«ofeloro*3«<«eiiolsstflA-0<-oa« oxtM (CGXV)* 
Tfeltfy i,SO g} «,p. 199** (positivs Beilstola tsst iadioatsd tils 
^rossnes of b«logs«)« 
I«rt, V «av (lCBr)t 3330 br (if-OH), 1940 (0«f<), 739 m"^ CC«C1)« 
!r«M*R« S (CDCl3h 9*13 br^s (IH^ C«M«<M| sxttHaasssbls witfl B^i^U 
3.3S i ( t» , Qt^gi J«8 Hsi ««l«l) , 0«9s {Qi(h4J^)t 0«6ds 
(0i3«Cgj)« 0»7i| 0«98 (rswaiatag Mtbrl frsiips)* 
Miatrsis, remdt 0* 74»49| ll| iO«94t !!« 3*a3. 
Og^ l^lMOCt rsqttlrssi C| 74,401 H» iO«96| K, 3.31^* 
a'<'|g*<;yoio«a p^oisif taa-g»o«^ 
A aiartars of 3R«fililoro-94*ebolsstan«««Qiis (CCI)(9 f) sttd 
AsthaaoUe potasslua lijpdroxlcts (79 «!» eoatataittft 3*7 g of KOii) 
was hsatad mdsr rsflttx for t bear* fbs rsaetioa «izttirs was 
f>o«s*«d into watsr aad axtraetsd with stttsr* Tbs stiisrsal lajr^r 
vas vasbsd saeossslTslr idtb watsr* i i l# bydrooblorio aold« vatsrt 
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•oatoi HioaHioitttttt soltttloa (8$) am ««Ur} aad «tii«r«al I«r«r was 
dried ovsr iMlirdrQaa lod iw sulpliat* (M«t&<id««)« a«A9val of tli« 
•olv«at gacra ojrolokfttimc niiieli vas o i r s t a l l i M d from wmthmaaU 
t i e i a , 3«40 i f «.]>. W-9T* (raportad*®^ «.p. »T®)* 
To « sattitlQa of 3o(«s«"oyolo« (^^ 70iiol«stwi"«A«-oao (2»0 g) in 
otlkaaol (ISO »1) «ii« addod Iqrtfrojiylaalao Iiydrooiitoriilo (3 g) and 
soditti aeotato tribydrato (3«0 g)* fh9 alxtura vaa taeatad tiadar 
ra f l«ir tor a hours* Exoaaa of alootioi «aa ranovad undor reduoad 
praaattra md tba raiidiia Mlutad witli watar* tlia onada oxlMa 
tfma obtatiiad vaa f l l ta rad* vasbad tltorougbly vitJi watar aad 
atr*drtad* fara oxiaa (0i*iacitx) waa oiitaittad OQ reoryatalU'* 
•Atloit from aatttaaol aa anatt laa f la t Hkm oryot&lo* ir iald, 
Uno «| a,p« !143-144" (raportad^''^ a.p. 143-144^) • 
^fy^Hoa of <^lorotr^ff^^tf|^fffy ^^U fg<if^y<ylo^^t^o^fffffl^ 
a-eaa oyta^ (Cl«tygX)t3t.-^loro-gb('"attolaataa«^*oaa JOiS^} 
To a aolutiOQ of ^olokatoaa oxiaa {CUXXXI%){2»0 g) l a 
athar (100 al)y ^iorotrtaat&jrlailaaa (iO a l ) «aa addad at rooa 
taaperatora* After i Hoari tHe raaotloa aisrtara waa «orlcad«H9 
I s Itia uaoal wast (aatliod«li}* gvaporatioa of tfta aolvwst ^roviuad 
eruda 3^'-*oHtoro--3^>(^ol«ataa<«6«oaa (G01)| abiete vaa oryatalUaad 
frnn aotfeaaol. H e l d , i.SO g| B*p* aad a»a«p« 139 • 
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3U^t«h^r*^y<»«^?y^o(^»^yflff>? 
A mixtwFm of ehoUfltArot (90 g) tmA forate maiA (SO a l | 
'^ } was )i«at«4 on « vat«r kath at T0<»80^  tor S alButos aad 
then mtlOMd to attala rooa twa^oratoro* HrdrogMi f»oroxldo 
(SO Ml« 30f) was addod to tli« aixtaro and i t iraa kopt at rooii 
tottporatiaro for 13 lioara with oooaalonal abaiciag. Boiling vatar 
(fSO al) waa tHoa addod wittt atirrlag mi tiio raaetion aixturo 
eoolod to rooa taoporattira aboa a aiiita graaalar aolid aaparatadi 
irtiioh waa filtarad uadar aaotioii and air<«driad* tk* aolid «aa 
diaaotvad ta aatlianol (i»3 litra) aad tiia aoltttioa tioatad aitb 
sodltai bydroxide aolation (50 a l , a5%> for 10 a^aataa on a ataaa 
^atli« I t waa aoldiflad «itli ^droohlorio aeid and dilatad aitb 
bolUag vaiar (750 «!)• fh9 trial obtalaed on oooliag waa 
oollaotad hf flltratian laidar auetlon asd raaryaftalliaad fr<w 
sMthaaot, t le ldi 38*9 gf a«p« 33S»a39^ (reportad^^^ a,p» a37«239^) 
S«4TydroTgr'»8o('Hrfioleataao«^»6-dlona 
A aoaiiaaolM of 3^«Sy5^«>tril^dro]t]r«50^-^oloataiia (10 g) 
la aoatona (400 al) waa eooled In an iooHHatli* •foA«*a raagant 
(30 al) waa addad gradually witli atlrrlag ovar a fiariod of 
30 altttitaa* iratar (400 al) waa tlMn addad to t!ia raaotl<at 
nlttora and tha preolpltata obtalaad waa filtarad aadar auetlon* 
fh«t oroda prod net thna eollaetad waa raorjrstalllaad froa aatliaaol* 
O , 87 a, 
irield, 0,50 g| a*p* 330 (reported a.p. 2S2»353 )• 
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<3»?^»f^ "<*^ r-ai?'^ ^ f^ i^mi 
A aiictare of S«4i:fdro«r*50(f»^ol«stiiB««>39fi«4ioiio (S g)$ 
dicraraai} (300 «1) m4 eane. falpbtirie mid (S « I ) ima ti«ttt«tf 
xm'Mr rsflisy fur i ho«r« sotvaat wiur rwiovtd tn^Df rvAttotd 
pr^MMUw tma tli« rent dim ««• drilat«<! vitu ir«tcr« t ^ « was 
«|t!t tmt«r, so4i!M liieartioiiiitA soi^ttoa (Si ) a i^ wmttr (««t&o«<Ni)« 
thm atteiir s o l t i t l ^ waa tli«a arlafl atsr sattr^ tx'Otts aoaiaa aalpliata* 
R«flioval of Ilia satveat prori4a€ ^ a doalratf ^oaa (Q]S3I)« It 
vas erirstatlt xaa trm Ugtit patraleoa* f l a ld t 3*0 §} a,p« i S i * 
123® (r«porta«^^ «i,p» i33«ia3^)« 
CliaUat^^^a*3,$>Nitaaa 4iexiMa (SIS^ 
A mimtnrm af altalaal-«4«a8a«^i8*Nliatta (61:01 )(3«a g)t 
at^iAal (ISO « I ) t liy^raxrlwiAaa i^tfraahtariaa (§ gl Mi<t somLiiB 
aaatala t r i ^ ^ r a t a (^ s^ ^NM raf tnxtd aa a ataaa hmth for 3 haara* 
ffea«if t l ^ aolTMt mm raaoratt aadar radaaa<l praaaara ittd tHa 
raat^aa panratf ta watar (409 • ! } • THa eraaa osdLaa {QiSS] tkm 
aaparata<l waa aallaatad an a Haalaar fiaiaal* t t waa af3ralalUx«i 
f r a * atki^ot* f i e l d , um g| m*p* IfS-ttT** (rapartad^^^ a.p. 
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fo a ntxtfire of iMoleftt«4«»«Bt«3i6«-ttCHi« tAmAwm 
(2 g) I n <llfiximfi (150 «!} aad ubtorotriiMithflaitait* ( i d « t ) f 
was atfttiid idlno dit»t (5 g) la S K A I I portlcma* Mtmr 4 Hooraf 
tHe reaatloa nljrtare was «cirit0d«><^ p C«et&n<t-l»)f aftan an o l l r 
raaittfse olitalitad* I t was oryvtalUsait fr<»i atbaaol. f l a i a i 
U^ SI «»P» tm^ (ropertad a«p« l«f**)# 
I .R . ^ aax ( l a r ) i I fao oa"^ (C-o) . 
H»^»8« 0 (cOGlg)! Claaa doaaflaldt 0»9fs (Ct<Ml^} i O.Tla 
(Q13«K^g)t 0 » ' l an^ <>*^ 3 (otbar liat&irl protoaa). 
^A lya la , foaadt Cf 81«iO| H, 11«8S« 
St^*44^8 raqtdlraa t C« ll^O&f H, 11«00$« 
Raf^rtloa of ^ e l a f t « 4 « ^ y ^ ^ S * ' d l ^ a (CIgl) a l t l i 
i^^l^arotrlaat&ylaHmat8»7<«elioleataiif«'a«g«iliaaa (gcyi l ) 
A aolittl@« of eliolaat«*€«'«tta«3ft3*Nllosa (ai£!X)(2 g) l a 
atliar (100 «1) was «lica4 altb oblorotnaettirloli iBo (10 « ! ) • 
fo t i i la i slaa €mt (3 g) l a aMuli portl<m»f vaa aiitotf* M t a r 
tlio raaotlon was eo«|}lata» alao €mt aaa f l l t a rad off an^ tile 
aotTont avi^oratadf liiaa t&« realdiai (CO^II) w«a i^talaed. 
Tlita m orrfltattlaatlOB f r ^ atfiaaol gara pwen (CCiriXh Iflaldf 
1*4 gf s«p* ra^ a*ei«p* IdS • 
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3?«>4g8tOTcr-sc(*&roBiooa>ol«sttta«€-<»i« 
1*0 ft <»»ol«d solatioii iif 3|»»ftefttejQr-^£4*^ol»«tMi'^«ail« 
(C0) (3«0 g) is •tttttr (IS «1), }tr«iiii« toliiUoii (8 « l ) ( i . 7 « 
tiroiiiiie t» 25 Ml asttUe aeid) ia MtUo Mid wat aidtd tr«daiaty» 
f^ «w droi^ v of HBr (48 $) mrm ai«o iiAl«a to ofttaly»« lli« r«ftotiaa, 
t^e (S««ir«ll ftrostoofHipoai^ thm pr^oi^i Cfit«d was fittarvd and 
r««rr«tallls*d fro* ^lfirofoniK^tb«r «ixt«i'»« t io ld , 3«igt xtvP* 
1«3® (reporttd***®*]?.?, i«8®>« 
^|«4e9t03orcltoi»gt-4«"Oif#'Hiaf (C3BSII) 
A •olittioa ef 3t>««ieatO3or«9i^ r0«Ofliidl*«taB««<H»i« (4 g) 
ffiid |}iitlfi«a 93rri^is« (40 Ml) maa li«at«d aaiter r«f lux for 3 
fioftrs oadttr wlijrdroat ooadili^s. flie i^aotioo Mixture vas 
p0qr«f! into i<Hi««ooliid vftttri aitidifiod «it& ^drooftlorie aeid 
imd oartraetod with olhar* ftoaoiral of tfta tolvwit proridad tm 
oilp Hill oil vat orratalUxad from a^tliinol to giira (CiGSH), 
f ie ld i a#S g{ «.p. iiO® (ropiartod*^^ a,^, iiO^K 
Weiwtton of eltlwotriaotHylaiiaif »itii 3^«''aaatoj{roliolaft-*4«» 
3 -Adfttoaoreholest-t^ea^do^ma (cxiSII)(a g} waa diaaolvad 
in atliar (aO&«X)» to Uiis sololioai ^lorotriKtttejrliilaito 
(to « i ) i»4 sidiio dint (6 g) irara added ia tHa iiaaal aaaaar* 
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After the c(Mqil«ition of r»aotloa (3 hours) tlui r««etioii t^^xtwf 
ira« woricttd t^ Moordind to «etlioa-4i« i(«si(tii» otit«ia«ii IHI rwuival 
of ^ e Mlvciit vaa orr«talUK«tf ttom U ^ t pvtrolsaa yittiaiag 
tf.v.'A mm itwu) 330 iw (^ 6iS0)* 
t,n.i)»a3r (KBr)i 1835 (ckc-ca), ta^ (CaU), TS* m*^ (c-oi)» 
"I^ M.B. 0 (CBCI^ )! 9«ad (Ui, C4-£{ .1*9 fls)« ft««9 M (ia» C3-|[| 
»|» 10 ar«)t o.»T« (cio-^g), a.Tu {ci3-<Sj), o.aa, 
0»75 (rvaalalng atttiijrl protest)* 
toiilr»tii« Founds c, 77«4S| ff, io,2S« 
Cg^^joei r»qiiir««f 0, T?.42| a, la^aa^ 
«««otio» of om<irotriiMtfcyUU«f with a|>—a»toafa&oU«t^ 
^^n'^-mm (QWn) th prt»«tao« of w l l «w>i»t 9t «ttte da«tt 
3 «<thloro<m<iiii»t-4-—«'9^9ao (OCIXU 3g(-i^loroehoio9t^>»«i«» 
To ft Mixtttro of 3 «ftoatojesretioUtt«4«««]MI**oii« (GXiSXt) 
(3 g) i s otlior (200 ml) Mil oiitorotria«tlijrlsil«M (10 a l ) t « M 
ftdiSod i lao di»t (2 g) i a oaall portioao* Tho usual work ^ 
of roaotlim idxtiira provldad • raaldtia iHloii iiaa oliro«Atogra|^ad 
otBT MlUoa gol (40 g)« Elatloa ult i i l ight potrelaiait th^r 
( t t i i ) faralshad (OCIX) vhleh was oryatalUza^ froa l ight 
^otrolaai (Th« frodaet ganra poaltlva aal lata la toat showlag 
preaaaoa of halogaa)* r i a l d | 0»7d g{ a,p« 101? 
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tJ*V, A mm (StOH) S3S iwi (t: SS40), 
! . « • ^ m»x imr\ 1S80 (C«C«G«0), i t a s C«3«C), T50 MI"** (0-01)* 
^•M,9« 8 (cBdij) da<i ( 0 i t C4-Si Jba i x ) t ^•^i «> Ciiif €!3«»gt 
1^ • a Hs), 0,99» ( C i 0 ^ ^ ) , 0«73s (613-41, ) , 0«S9f 
£}*7i (rsMslaiiii mittjrl g ro^a) * 
FtartH«r slattoii lAth light f»»trol«t8i-«tter (ITti) gmn 
(cn^IXf). This mm efttMtmllitvA trtm light p9%W9Umi (posittv* 
Tlttlt«tetii t«iit tiidtQ«t«d ik9 presintea of ftaln^va in t&« prodaet). 
Ti#l^, Q»m i t a«{}» and S.0.II. iSi . 
70 It ift irrtt i tsltitiim of a^o«tejQroitol««t«^«>«ii« ($4 g) 
l a glftolal aott le «etd (509 • ! ) , a lolttUon of eliroi[^i« tjrio^cldo 
(35 g) ta {Miotie Mid {m a l , SOf) vaa addod oirar a |i«riod of 
3 ftoari ttidiitfidntag the tiMipofatiiro arami^ 5$^d^ throtigboat. 
Aftar G<^i|itot« atf^ttioti, tlie adimttoa vaa atirra«l for aa ad4i«» 
tional a lioara at tiia saa« tafl^eratara. Sxoaaa ofeiroitle anid 
was €tstrorad l»3r ai^lt lon of attliaaol (30 « 1 ; and tfto^t^jril of 
aoatie aeiti vaa tiita raaoirafl throngti dtst i l la t ioD oadar raduoaS 
pra«8«r«. t%a raai^aal Uqoid waa dtlatad aiti i aatar i3S al>) 
f»sa altowad to ataod in a rafrigaralor for 13 boars. CryitaiUaa 
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3|>«<«oetoai7etiol«fft«5-«a«>7-oao iawzil) 8e9«r«t«4 «• thin plftt«« 
WHS r«»ored hf f i l t raUim iiait«r •uetloa and iNi^«d vltte eooled 
aeetie «eia (^^ ) * »eery«talUz&tloa froa Ug^t |i«trol8ii« ginrtt 
t1i« ftme {QWtnh Yielflf IS gt «•?• SiBa-lS3* (r«|iorte4*^® 
tt«|i* 164 )» 
8«»<gi«»7*<ttn» (glEOIlDt^oUi^a^aS-d^ii-y-^ft {ecu) ami 
3f-AfietO30rc«iol««it-5«-eil-'7-w© (CIOIXI) (2 g) wtM tfiMOlV«d 
fa •«&«? (300 sl}« fo tliiSf (^lorotrl«@tlt3rl«il«ie (iO nt) and 
sdlae tft»t (S i ) irar« ailflad in ttia atttal aaoaer* Aftar 3 noora 
nflaa tiia rts^timi was ooapletai ^ « r««9ti<»i iiixtiira wariiifd<-t9 
aad rtsidtte fiAtr^ifttograpbeii over siUoa g«l (40 £)• glatioa 
Hi til lijf^t ]petrolei»i<-et)i»r (33ti) g«r» (acu)* I t ««• oi^rt-
talllsed froa aleohol* iriel^t 0*90 g| atp. aait ••«•!»• itS^« 
OtV» A • « (StOH) 330 Ml C ^ 113S0). 
! • » • > «^ax (sar) mu (c»c«G«o), 1640 ea**^  (c«r€«^c;«)» 
:f«M«a« SCOBOlg) «.OSa (»!y C3< t^ ^*'^h 9*49a (1^1, ai«€), 
l a s a CciO«C||^ )t o«70 (Cl3«<^)t 0,{»i« 0«89 (raaolalag 
aatlqrl groiq»a)« 
^aatyaia* foaads O9 SI .84} U« ll.OO* 
^31^43^ req^rea t 0» 34»d3} iif 10«99^« 
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Fnrthftr •lation «ltli light ptttroloua athMr (30fl) gmre 
o!ioli»tt«^ S««n->7«<Hie (CCX) iiihioh «a» erratalUscd froa light 
pctrolmta* Tield| 0*30 g| ^.p, * and a»tt.i>« iaS • 
tr.^. 3\ max (Eton) 233 n« ( t 6080), 
! •« , S) max imr) 1885 ©»'* (C«C-C»0). 
V«l{»»« OCCBCl^ ) 5«56 di«t. S im, C6^), 1«3« (GIO-CB^), 
OtdTs Cci3«CU )^t 0«93 (raaolQiag tt«thyl sroapt)* 
Malrsls, Foimdt C, 34.aS} U« 11.4S* 
S T ^ U ^ req«ir«« t Ot S4»3a| fl, ii»46%* 
Chroate •»!<! oxidatjoa of 3^-0lilor<iatiol#it'"a*aa«i 
3 -^etilaro<^ol€i|t*S«»aB*T'-OBa tGWGtfl 
ft» m atirrnd solation of 3^i)hlorootiol«at«>3«>aa« 
(^0 S) la gtaeial aoatio aoid (400 « ! ) , a solatiMi af ehroalttai 
trioirtda (36 g) in glacial aeatio aeid (36 Ml« 90^} was addad 
ovar a pariod of 3 hoorty aaintaiaiag tha taaparattira arouad 
S8<-40 throttghottt* Aftar eonpleta addition of ohroaiun trioxlda 
saltttioit, th« aixtitra waa atirrad for aa additional 3 houra 
at t!ia aaaa taaiparatara, gareaao of ^roMie aoid waa daatrofad 
hy tk% widltitm of aatbaaol ( i s al)« Aoatio aoid (aso al) vaa 
raaovad by disti l lation twdar radaood preaauro* fha raaainiag 
liqtdld waa dilatad with watar ( i2 al) aad allawad to atand in 
a rafrigarator ovar-nisht, tha oiyatallina 3g*>ohlorooholaat«» 
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S«<«a*7«>(Rs« (OlOIV) w«fi eolleetttd by f i t t r f t t ioa taidi«r t«»iti«Ei 
and vMliiid Ikordiiiltly wttit oooltd aimtio aol«t ( iOi)« E«Qfrs« 
t« l l i «« t ic» friMi l i i ^ t p«trol«tiii-«t^«r «ixtiii*« s«r« li«toa« 
i a attittr (iSO «1) ««« Mlxad «itfi oitlortilriMt&sr^ttlaaa ( i d a l j * 
to tttliy id«ci dot! ( i t ) was added i a t&« »«iial ««r« Aftar 
eonptatioa of tfta raaetlOQi ^rodttot (CCH) vaa antaiaed* f ^ a 
was eiTstatUxad f ro* alaolKil frlaldlag eliolaat«<*3«$«4iea«7*oae* 
ti«iMp i«4 gf M*p* aad «»a«p« l iS ( idaat ieal l a a l l rai^aeta 
with aatfeeatto »mtptB COXI>» 
8 |>Mf ^03grS-"»roif<MI ^ f ^ i i | |y^^^olaf^^f f 
to a aolittiott of oholKatoiTl mt ta ta (10 f ) l a earooit 
totrftohlorida (2S at ) eoolad to 9 vaa added aaetyliijrpoliroiilta 
(O.t^t 3^^ ^ v^) «t (I®. After S alBtttaet tk« reaultaat sotutloa 
vaa fltlxed wtth sold todlfai bltol|»telte aotatlim (10 a l , Si) to 
destroy tlie eicoeas of aoetylbypt^rtailte* file orfaale layer vaa 
ttieti waabed with water and dried over iwhydroaa aodltai sttlpbate* 
The aolveat vaa thea reaoved «id tHe oi ly realdae vaa erystalllsad 
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fr<»i warn attthmiol jrlttlding crude prodttot. Two 
fiaeo«S8iv« erfstal i izaticms froa MetbaBol atfordaa pvato prodoet. 
Yield, T,0 g| a .p . 89® (raportad a.p« 89-«91®). 
3fi«»Aogtoxy-5^gi-03dldo-S^hola«tMig (QXCVJ 
Br<)«<^diaeetate (3*0 g) was iiaatad mdar rafltuc for 
i hoar with aattiaiioUo aodim Hydroxlda aolatiim (5%« 90 al}« 
The aolatioa waa then oooled, nsatrallzed with glaeial aoetie 
aeid, omieeatrated to a aaall vol me at redaoad preaaure fuid 
alxad with water (100 al)* After iiaaal worlc-tqi the reaotioa 
alxtare was dried and the solvent reaoved on a ateaa bath* 
The orude prodaot thus ohtained, was aoetylated with acetie 
anhjrdride and pyridine to obtain product (CXC 7^), fhia waa 
oryataliized froa acetone. Yield, 1,5 g| a*p* 114* (reported 
a.p, 112-113**) • 
Reaction of ohlorotrlaethylsllane with 3^'»aeet03ty^.6^«' 
oxido-5g.-«choleatane ( CXCn/jt 9&-tordro3cy'-S-»cfaloro«8o('»eholeatane 
-3 -y l acetate (CCXII) 
To a solution of 5,6^-0x1 do-^S^holeatane-^^yl acetate 
(CCCr;) (3 .0 g) in ether (ISO a l ) waa added ohlorotrlaethylsllane 
(10 nl)« After 5 alnuteat the reactltm alxture was worlced-iqt 
according to aethod'4}» svaporation of the aolTent provided 
163 
(CC%tI)y wiiiob was erystallissd trim Ugbt patrolaiMi* Yiald, 
I.H. ^ n«X imr) 3380 (0a)» i740 (CtljgOU). 1270, laiO (C«U| 
aii<t TOO owT^ ( c - c i ) . 
•^M,R. S^  (CDClg) 5.1 MO (1H» 9 | « 13 »x| C3-«<^ t V^ ring 
jimonoii trma), 3,33 a (IH, 0 6 - ^ ) , a*6Sa (iH, C6«-a|| 
eareii«iis«A^u ^ t n n^o)* a a • (M» c^gCoo), i .ara (uio«ou^)» 
0«79 (013«>afj)t 0*00 and 0«S0 (raaaloliig m^tkyl protoAn)* 
taalysta* Powids Of 72*45| H| 10«13« 
Cg^ jTi^ gOgCl reqolrest Of T3«43| «, 10*:^$, 
(CCtEI)(0*9 g) vas traatad witli pyridlna (2 al) and 
aoetio anhrdrlda (S al) and th« raaotltw alxtura laft at rooa 
taaparatora for 13 liottr«« Aftar ooaptotlon of tlie raaotioa, 
tbls was aaatraUatad wltH dlt« Urdrociilorlo aeld and worlcad-op 
la th& aaimar aa doserlbed in aetiiod«e« CryatalU sail cut froa 
petrol g«r(» dlaeetata (CCXZI). Uald, a«a gf a.p, 132^* 
Analyala* Fooadt Cf 71»a4| H, 9*73« 
CgjHjjj^ O^ Cl raqaireat 0, 71,30| a, 9,7«1^ 
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a Willioro«"S«<i r o i M i C""ttoa t oay'»5(^oiiiil»«tana 
Ct ioUtt t r r l olilorida (lO g) ««« dissolved la eiuiboit 
tstrftobloflds {25 • ! ) «i<l oooltd h9 0^* To t&ls WM aditiid 
iw«t3fl!i3rf«bro«lt« (O.ssit 3S0 Ml) at 0^, Aflar 8 «latttirs« tbo 
alxod nitti QOld aqtioofta aaditai 6istilpldLt« 
aolntimt (9 a l , 10^) • Th« orgaaio liyrsr ami thM aatbed al t i i 
itatar aitti drlo4 ov«r aalirdraua aoiliiHi «al|^bata» Aaaoral of tiie 
aalvcait praritfad a raaldaa aliiaii was w ' / a l a l U a a i froa a e ^ m o l * 
ttfierratalliaalioa froa aatitanol affordad a fiaa arratal l l i ia 
produet. n « l d , 8.0 f t B«]i* t3T«139' ( r^ar tad^^^ a*p. 131-139*). 
3^-4ailoi'o-S.g^^a»id»-5^alaat«aa (CXCW) 
3M}tiloro«>9«liroaa^^-aoatoiQr-30^olaataaa (3 s) wm 
liaatad taidar raf lui: a l t^ aatluuioliQ sedlaa tiydroiida aolatloa 
(90 a l f 5$) for 1 hoar. Tlia ^ l o t l o a waa eoalad| aaatrallxad 
ydt% glaeial aaatle aold aad axoaaa aolvaat waa rmmofA aadar 
radaead praaaara* Watar (100 a l ) waa tlMa addad aad I t wtm 
voftad-ttfi i a tlia oaoal aaaaor. ftaaaral of t&a salyoat gava 
arada pradaet will en waa efyatalUsad froa aatliaaal to affard 
<CtO?Z) aa f l M airatala* f l s l d , 3*0 gf a.p. 8S^ (rapartad^^ 
• • p . 84—08 ) . 
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fo a •oltttiim Of C0isri}(3 g) la ««ii«ir (190 K I } » <^ldr9« 
trta9th3fl«llaa« (S «l) ««• «Sd«d» fH* r%mUm vai QOiq l^«le 
aorlttg IS KtBiit«s« Til* r««0ttoa i^ actaure «•« Ihas viMtitatf 
•iieetsiilvftlr i l t ^ «ftt«ry uoMvm lilear&oa«te s#ltttli» (a^) wit«r 
«n^ rftsl^st <i%tala«d oa avi^iiratlim of tli« »olr«at «wi i^iraaato* 
fTf^ad Offer »l l lea s«l ( id g}» ^latloa ultft UiKt ^etroUtm* 
• t ^ r (3211) g«r« (aoHV)* t t ««• efrttalUsad froa U i^ t 
patroldua* Ifl^ld, 0«30 g{ a«f>« 169^* 
i,E, ^mm imr) 35oo (oa) «tt4 tm mT*^ (a^i) , 
}f»M«fl« ^(CBGlj) 4*S8 ira ( |S| a3«>j|f 1^ » 9 Ss| V B Hag JuaetKm 
da), 4«a a« (»tf 08«»Ii * i . ^ • 10 aai «*^  ^  • « »«>§ 
3»«0a (IHp C3-0ii ax^ai^eatila i^tb H^o)! o,9Sa (clCMl^)i 
Qm^UB (C13«*(^)| d«93 i ^ 0«i3 (atMr aatitri pratoas)* 
Jnal3P«lat P&vm&t Qf f0«90| il« 10«1CI* 
rarfftar alatloa Mth tlgHt pat9alaat««t£>ar (3dil> gara 
(cairK fltla vai errttaltlaad fraa U ^ t i^atralaaa jrlaliUag 
(COW) ai aaa^laa* ¥1«14| 0 * ^ gf a«9» 98®« 
S»H« Max imr) um {m) ani 790 «i*^ (C«*cl|* 
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trmn), 3,3t Uicft <1E« a}«f)» a.i iir,t ((%• c i^ 
^AlfHsm Fotnds Of 70«92| lit iO«iO« 
AiKitto anhjrdrift« (3 «l) on a lUait bath for i iie«r«« fhftt was 
tltfitt satttratisad idtft ail« Mijraraciitorto ae&d aad «orkad«^ in 
ttta t»ttal saimar jrleldlof 3&|9p<«^e}ilor9^«eili9laataiH»«6B>«7l 
Mfttata Cec'xiri}* Heidi o»t$ gg «*p« iio^« 
f . ! • S) Max imr) 1T40 (CHg^^oj, 1330, taOO (C-a) and 180 mC^ 
,«ialyals« fawidt Of &9*7i| li, 9«ftS* 
A m&l&Um of 3Bx»ae9t9x3r^dlaat«S«a8a (10 g> ia eitlaratoiii 
(too til) wat traatatf wAtk a adlalliiB of part>tas9io mi& {Ut »dla 
a^alvaleiit)* 1%« raae t l^ atsttara «aa la f t at rtoa taaparatara 
for 13 lioiira* fkeMf ih% raaottoa atxtora was sneaossifalr 
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washodi with watdry lee-oold sodiiai bioarbtmate solation {&$) 
water and sodlua tliiostilpliate soittticm (2^) and watart UvmmaX 
of tlia sotvaat provided aa o i l . This was eliro«aiograp!ttd orar 
ail loa gel* Slotttm witH U|^t petroleas-etiier (iOii) gore a 
o i^^ ioiaid 1^ 1 ob was orsratalUzed froit aaatoaa in iiaedla aliapad 
arrstala* iri«ld» 4.S £$ a«pt »8® (reportad ^* a^p, 9T*). 
Reactjtm of ehleretrlaetHylatlmie wttli Sy8o<*K>xtdo«'8o^ «» 
oholaataaa«-^^«yi aoatate {GlGyiI)ig^«* l^oro««5oC«'tardro«r'"aoC* 
gliolaataiia*3p*yi aoatata (cciyi l ) 
KpOTtldo (CXCVII)(3 g) dlasolTed la attear (lOO «1) was 
ntlated with tlie reagent (iO »!)• Tiie rem^tioa waa orer ia 
iO sdnntes. TIse i^aaticn slxtore waa tdea washed aoaeeasiveiy 
witft wateri sodiT«i lilea]f%<»iate aolation C2i)t water am& dried 
oirer tail^drotis aodiim salpliate. file solveat waa eviterated on 
a atea» Hatb aad me reaidue erjratalUased froM Ugbt petroleoK* 
Yield, l ,5 ft tt,p« 201® (reported B«p« 20i^)» 
I .n, ^ttax (KBr) 3400 (oa), 1735 (C3i3C00), 1260 (C-O) aad 
750 oa*** (O-Cl). 
.^M»R. ^{m)Ql^) 3.32 no (IH, C3-i^| l l | « 18 Hsf a«lal) , 
3«96 mo (IR, C6-b(lrequatariaI),2«l (3H, (^3000), 1,92 
(IH, CS-OHf exohaageable with O^O), l*30a (C10«<m^), 
0«6Sa (C13-(Hg), 0»90 and 0.30 (reaalalag iietlDrl protoaa)* 
Malysla* Feaads C, 72.43| U, 10.18. 
CggH g^OgCl reqv^resf C, 72»43} H, 10,20%, 
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mnlmmUrfl olilori(l« ( l i g) in eblorofora ( l iO n l ) WAS 
treatttd isitii « sotntloa of 9trti«asoie M i d ( l « i «ol« eqiilTalaat) 
to eiiloroforA «a<l l « f t at a** tor m Hour** m« atrtiiro wma 
ihon washed wfttli loe«oold sodiita HearHimata aolatltm (Si)» 
water aBd aodiifii thioatilp&ata aolatioa (a^) aad »ater« Evapora-* 
Hon of tHo solv^it prwidtd (CICVIIX) aa aa o i l . I t waa 
er f i ta lUzad froa aeatoae as fiae oryatals* fiolft^ i « i g| «»p. 
id (raportaa a,p» ^•9«#0«j| }• 
««aetlOii of #t lorotr ia>tf iy l i i l« ia wttft 3^'»otiloro*5.fec*o»ido«' 
^o^^Hol t t t » i f (oysvy^) I a|> t^^'^^ ^ loroH^p^^y^yoyy^^ 
TO a lOlatlfHi of 3 «-eliloro«S«6 «<oiddo<^ -alioieataao 
{GWitnHs g) I n atAar (ISO a l ) waa addad eUtorotriaattiyJloilaaa 
( to « ! ) • After 5 atatttetf tlie reaetiaoi nixtura waa woricad<»«^  
in the tinnat wiSfn svaporatioa of tbe tolveat gmf9 o&lor i^dria 
(OCWITI) wbioit was erystalUaed trmt Ugbt patroletm* r ialdf 
o « 34 9% 
t*S g| a«p* iSO (raportad a.p. i49<»190 ) • 
! . » • ^aax <KBr) 3330 (o«) and TSO an"^ (C-CI ) , 
^•M.R, S (^CD01g) 4.31 me ( i^ t C3-^t » | • i 8 Hs| V B rtag Jaaetioa 
oia)t 3.81 «e CiHf CS<?^ |[} eqttatonal)» |«4Sa i iH i C9« Ofi 
dlsip^aared on MdlUim of 0^0), i«39a (C|(M;^^)t O.Sia 
(Ci3«<M«), 0.90 and 0.30 (raaalaia^ aatbjrl protons). 
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Fr^aratifitn of tt]rar«s9le aeid sol oil iw ««§ earrlod oitt 
•eeoriitig to tii® «otiiod ilooerliiftd by liottral aad Syteorn* 
SodidM »dae (S g) ««« Aifisolirftd in valor (100 Hi) md to this 
ima «(Iio4 doasono (SO «l) ot o^ « Sulpkiorlfi oei^ (S al ) at 0** 
wtin addod flr<^iiil«o ivltli lAiOdloi oiror a ^oried of 30 atatttoa^ 
and orgaBle l i ror vao soparatodf driod oror tts^Aroaa sodtuii 
oQtf^ato aa4 f l l torwi . This sotiitioa of iiydrasole a«l<i waa 
Ma^ apto tO0 at bjr ad^ag li«iaoiie and otad &a ^ « raaet|(»i 
iirltti tet^oa* 
3 ^ydroayg^olo«t«B«^-oaa 
3 «>Aof»toaafotiolealim«4«oa« (CC)(a*0 g) «a« atscod nitli 
aotl^^iollo iiotaaatiai tqrAroieida tolatioa (iSO nlf S$) aad rofloxoi 
on a wator liatii for z bours* liitt&aaol «aa roaovad itiidar rodoc^ 
liraaaiiro aod tHe maidiio ^t«i oUtaiaod iras diltttad ultli watart 
aetdlfltd «ltit dilott Hjrdroolilorio mid md axtraotod altb 
atlior* T^ o aihoraul aolutloa vas wa^od vitti aodiiM HoarHtmate 
aolatloa ini>)f vatar ind 4jek$A ovar aaiiydrotMi •oditm «tii{»ftatat 
Tha o i l i^taia^ aftor raaoral of at&ert waa ofTotalUaad tram 
a 7fi a 
•ifttli»sol* t l t ldy 2,4 St »,^, U 2 * (rtported *" «•?• i«a*i43 )« 
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3 • (^ydrosQr-^  »Qliol9«tiia-«>«<»i« (8.0 g) ««s dltsolvait l a 
«eotoii« (iSO R 1 ) md ooolsfl below iO^ in ma i«««li«tli« «!<«•*« 
r « i ^ ^ t (iO « i ) mifi «<!<li(I slovly l a 30 Hlntttft* nitl i emiUntious 
s t i r r ing m& the i t i r r i i i g eoatiataetf far an addltioaai i hour* 
Water (^M) n l ) wae sdded to the reaotioa nixtare aatt tiie 
preeltiitate thac abtaine^i waa extraeteO witli an eseeas of 
•ttier* The atHereat Insrer waa waaiied with water aad drie<l 
over anHjrdreaa todim aalphate* Reaeral of tlie aoiveat lave 
wfilob waa erratallieetf Uroa ettiaaol, r i o l d , 4*0 §{ n«ii, iS8* 
(reported a«p« i&8 U 
R^i^t^OB of 5 •Hyholaf^^f-fa^Hlfotty (ocyi^) ly t^te y f S f t f i of 
liF^raaoie aoidi 6-axa«a-ii|ioaio-3«-eaco«-9 •cilioleatM%f*ttf T H ^ 
mmmmmmmmmmmmmmmmmmmmmmmmfmmmmamm^mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm^ 
tctrazole (COictyi)» 4,fl«»ftiaaa»At8««tii>tioiio*a •iiholeataaej(f4,3««4j^ 
^e»y«»dJ7Mat»tratiOle (CCXtyi l l ) , 3>S«i^ia»a*A»B«-bielionoHI «» 
o^oieatiiaQf 3,4'<»<lJ7/'g, T«4^t>i ttetraaole (CQXmil j( 
To a eold solatioa of brdraxoio asid i n b^aenet waa 
added boreatriflttoride etberate (2 al« freably d ia t i i l ed} * fo 
ttii«t a aoltttion of (CC¥II}(3 g) in tieaaeae (29 a l ) waa added 
«Rrer a period of 5 houra wtd tbe aiirture allowed to ataad at roeei 
teaperatfire for 30 6aura* Seaaeafi wav reaored aader redoeed 
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pressair« «Eid tlis r«8icitt« dissolvsd in ctiisr* fbe ttharaal 
noltttion was vaslisd suoossslTsty wltti vstsri soiliiHi liiesrb<»iats 
sol at! on (8<) m^ «at«r« Tbis sol at! (m was drlsd over anlijriiroas 
sodlm stilpbats and filtered* EVf i^oratioii of the solTeat g«rs 
a soaisoUd residue wttioli was eliroMatogr^plied over s i l i ca gel 
(40 g) amd elQted in-^20 al portions* £lutioa witli beaseas'" 
ether (9ti> afforded (CCCnri)* This was erjrstalUsed troa excess 
OK — 
of etber and light petrolaoa* rield, 0«i3 g{ a.p* and ••««p* 20S c 
rnrther elation with beasene<-ether (7fl) provided 4)6«» 
dinaa A»B-bi^o«o»5o(-eholestano/*3,4«dJ7/"6»T-dJ7biatetrasole 
(OCiCtnil). This was reorfstallixed froa ethaaol* Tield, d.Si g{ 
M«p« 269 • 
l . n , ^aax (Knr) i540 {Gmn}^ ufQ and id90 ewT^ (il»M). 
?(.«•«. <^CCDC1,) 5 .48 diet* dd {Jf^ . iO Hat Jf. . 6 tfs, C«« a ) , 
« a fa afO 
5*0 dist, d (C4a-ij|| UiUor J iO au)^ 3*S5d (C7a«St 
J IS Hs)t 3aa« (G2««3), 0.9iS (CiiMM^), 0*43s (Oid-CM^), 
0*Si aad 0*70 (other aethyl protonsK 
Analysis, fooadt Oy 87.3i | U, S.92t H, 22.73. 
^27^44^3 >'M^r«S» <3f d7*S0| H« 9.i6t Ht 23.33^. 
Continaed elati«i with bensene-^ther (6 l i ) ftarnished 
3,6-^a«a-A,B-*ishoao«^«Kaiole8tano/*3,4-djr/"et^*^J^W»tstra«ole 
(CCinDril), reerjrstalUsed froa ethwiol. rield, 0.46 g| a.p. 338^. 
I.it. ^aax (KBr) i53« (C«?f), i46S and i330 e«*^ (»•») . 
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K.M.H. 6^  (CDOI3} 4.9311 (CSoc^-^, J m 7 Hx)» 4*48)1 (CS»o(4it 
C2-S3, ^**'^ equatorial), 4.0d CC4a^, axial, J«10 Ha), 
3.38d[ (CTa-«f J«15 Ha), 0.9ia (ClO-qig), 0,458 (Cia-qig), 
0*33 sBtf 0*73 (other aotlirl protoaa). 
Analyaia. Foimdf 0, 67,34} », 3,97{ >f, 23.99« 
*^ 3t^ 44^ S ^•(!^^«* > °* S7.30t H, O.lSt jf, 33«d3^« 
Hfaottwt Of il-4iydroiy^>iyholf9tyBr-a,g«><l$oa^ (<f^ M J^ fl^^ fff 
<^ «oog« of liydraaolc aeidiohol«at-4«»atto-a.gHUono (CXCX)« 4«aaa» 
4H!ioao« l^«faydro3«y'««'Hiawi«^g<«oliolott«io/"4f3«-dJ t^otraaolo (CCPPgl) 
and 4««aaa*A-"ho«o«»3,8«Hat03tO'"{!f^ 8«"«oeoo!iolaatano«ft*tytraaolo 
froataiffiit of (CCXIX)(3 s dlsaolvad la dlohlorottotliatto) 
In the iRfiiiior dotorltiod aarller aad atftaaq^ent «ofli*u|i provldad 
a erada t^ i'odoet whleh waa e!iro«atogra|iltod ovar alUea gal (40 g)« 
fetation witit heaaaaa proridad (CXCI), aiiloli «aa raoryatalUzad 
87 O 
frott atbaaol* Tlald, 0«10 f{ a.p* and a*M*p« 133 • 
Coatiaaad alutioa with ehlorofom^atliar (aotl) gtif 
4«aaa-A-4i«Hio-3-hydrexf«^-^»o-acK-<fholaataM0^3,4-d^ 
(GCTOXI)* Xt waa rooryatalUzad froa athaaol* Ylald, o»41 gf 
I,R. ^mta (SBr) 3400-3300 br (oa), i7is (C«a), 1945, i4i0 and 
1390 em"^ (C.I, Hmn). 
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X*Ut« 0 (CDCI3) S.OStf ( | | { ) | 4*4i<l (1»)(J«16 Bs • M H I a4«-^^| 
VQ «K«twi a«atr«d at 4*73) 3»Z5m (Ca-^^), d«90« 
CC1<M^)« 0«6U { C 1 3 « ^ ) , 0«30 «ad a.T3 (rvmiitlaft 
MetHjrl protostU 
AttAlyiit. rottttdf Of 70«ai| H« 9 » 8 7 | ii» i2»i7» 
^3^44^4"3 r«qttlr0t| C, 7i«09| H, ».d4t H« 12t38j&» 
rartHtr «ltitlaii nitH o^tttrefonHtlMr ( iTt i ) famisted 
4"-ftiii*A«4ii»io*3,9a«diaxo«396««»<}o«tiol«tt«no««*utrMOlc (ccJQCjaiDt 
rmrf9tmlHui€ from •tbonol* neXd« 0*38 i;{ «*p« 309^. 
t.n^V mtac (XSr) 3390, 3340 (N» of mHna)^ 3390 Hr (MB of ltMtm}t 
1790 (&*0) , 1930 (jgom), I37O9 1430 «|4 1 » 0 oa^^CC i^fylfaJf)* 
S .y .« . S (CIXJlj) 4,93 • C-IBI-Cgj-Ca), 3,3ter (C7<S^)y l . U 
( 0 1 0 < ^ ) 9 0«93 (C13-(a^)| 0,99 md 0*80 (otlt*r mttiyl 
protons}* 
^fff0f<»» n 1^0^fM^fti|r^tf'i»l«»ftf (Pffil) f l ^ ^ fft fitff> f f 
lir^riiKi^o ««1 dt4'«««««A«lioao-9<^xooiioloiitHl«-"Otto/*4,S«4^totresolo 
( CCtyom), 3»w^»Jl'"iio«0'm-o»o^ol»ot*4»iwo/*3 |4*"<j>^totra««>lo 
(CCTOVIT), 4,ft«"dl»»»'»A,B-»l«hQao^oloot'"4o^ao/*3f4 ^dJT 
/*at7«dJ?W^«^«*y»<»^^* (CC]giH)| 3«iio-A«^o«oefeotoot-to-—"4,9* 
dtono (CCICttlX)* 4*o«o->A'4lo«Ooriolo«t«4>«»yio*'».9«<ttoao C^C3a«) Ott9 
3t9«"ai aio«»A,lt'4>l «Hooo«»7'»o<OflHoloot«4«"oao/*3| 4-i4j^totro«olo 
(COXU) 
Soootloa of (CiCCI)(a f ) In tbo iMtial aosnor, oolisoQtioiit 
iroi^Hi^ and QOIOM obrofifttograpbjr oror olUoo gol (40 g) provldod 
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prmmtm Ccc!inr«yiI«CCxUI}« glation « | | ] | bMs«i«*-«tft«ir ( la i t ) 
prmid»A (cciC)cx\rm)«hlob was r«ery«talUz«d trm •tli«a»l* 
TleHt 0,23 gt ••P* 209^* 
0.V* 7\««K (StOH) 243 M ( £13890), 
I,ft. ^MUC (KBr) 1890 (CaC-Ori}), 1020 (CsC), 1530 (CbM), 1499 
tmd 1390 ««'"* (*iir), 
K«lI,R. ^(00013) nSa (C4«<^}« 3«aSa (C3«Sj|), l . lS t (ClO^Cg,), 
O.rSt (Ci3-Cffg)« 0,90 <Htd 0,80 (9tli»r MtHfl freap»)« 
Aaalsrslt* romit C, 73.0Sf U, 9,431 M| ia«41, 
^a7®42V ' • ^ " « C» T3.9T$ fl, 9,5S| M, 12,T8|i, 
Coatlmitd cliitlai « 1 ^ to«as«M««tlitr ( l l t l ) i«r« 3«tti« 
IsoKtr (cctxxni), r«oiT«talUx«(i froa •Uanol. ¥ltld» 0,33 gf 
«•?• 3I»1 ,^ 
U,V, 7\ Max (gtoa) 360 m (6 33990), 
r.H, 2)iui:r (XBr) 1990 (C»C«0»0), 1839 (C«c;, 1930» 1490 and 
t8«) w T * (C-M, S«!l), 
"i.i^ tn, (^(coci^ ) 7,13a (C4»4i}, 4,98 « (ca-g,), uiia (cio«q|^), 
0,790 (Cia-Cgj), 0,91 awt O.Si (otUar MtHfl protoaa), 
Analyala* famdt C, 73,41| H, 9,33f !l« 13,30, 
^%'f^4^B reqalraa 1 Of 73,97| ff« 9,S8| li, 13.78$(, 
^latlm froa baasaaa«etlter (lOtl) aaid raaiTatalUsatlcai 
trm atHMiol atfordad pm^ a pradtiet (CCXUt), Ylald, 0«13 g| 
«,|i» 309 • 
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0»V, "Aaaar (BtOlI) 24S im (^ 3B120). 
I . n , S)ttft3r (SBr) 3060 iCmO'e), I6TO (C»C)f 1930 (0«Jr), 1490 
and 13TS ea*^ (N«if). 
«r»II.R» 0 (ODOI3), ^ *^^ (0^lHi)» «»«8 « (t^ a^ dSs^ * ^*^^^ (CTn-gy 
J»1S He)t Ot90s (ClO^^g), 0«73s (ClS-^ai^), 0«31 (otbttr 
Malyst t * r«iMd| C, 97«44| B, S«83$ Wf 2S«0a« 
^2t^4a^8 '^Q^'^** * °f 97,T9i Sy S«t9| 19, 33*49^ 
Pwt&tr fllutiim with 6eas«i«<^tli«r (9 |1) (s r t (COXI^), 
r«eiT»talUs»9 trmt aloobol* ¥ltt ld| 0«30 gg «» ; , 390^« 
U,V, A aox (StOH) 279 i « (^ 19t l4») . 
X,B«S) mtag imr) 328O9 3190 (!!»)» 1709 (CaiCOf 1990 (0«C-(kiO) 
and 1030 mT^m 
^»M,R* 0 (COOI3) 7.949 (GOI^I #»7 Hsf dlta^p«ftr«d iia «d91tltti 
of n ,0) , 3*9 me (Ca - i , ) * l«04s CC10«<1,)| 0.7at (C13«€^)t 
0.99 M 9 0 « 9 4 (rmialnlas a t t t ^ l iprolona). 
Eltitlaa wltti beaa(ia«««tte«r ( 4 i l ) ftinil«ii«4i (CCXXXZJE) viileii 
was oiyat i i lUMd froa •t&aaol, T l« l9 | 0.19 gf a«p« aOT^ 
(r«9ortt9 «*9, 300*304*)• 
ff,V, ?\ aax ( K W I ) 243 «« (e 8,913)* 
i t H , i ) ««x (Kar) 3310 C M ) , 1709, 1999, 1990 wid loao mT^ 
CHir«*co«c«c«G»o)« 
«r.^«il« 6 (ODCI3) 7.49 tir,« ( i 9 , G0^% Ulaiipptaradi fw afldlitg 0^0), 
S.939 ( m , C 4 i ^ J»l«5 H i ) , 3.34 m (ffif-^^^), 3*93 «« 
C67*f3)f i « ^ « CC10«CSj|), 0.701 (C19-C|^), 0 .99, 0«90 
«nd 0.84 (r««alBliii s«tliyl protOBs). 
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f inal 1^ 1 •Itttloa «ith 1iMimtt««tb«r (at t ) afforted 
(COXU), I t mtm «nr«tftiU«i4 frcw •IHaiiol* YUld, 0«i8 gf 
!!•?• T^sitsr (Ktcm) 343 i « ( i3«4IOO)« 
f . H , :^a«x ( l i r ) 3330 (161)« iS7a» 1685 (jglfll)« t640 {CuO), 
1S30| 1439 mil 1379 {QmHt li»M)* 
ir,lf,R« ^(COClj) 9,98 torps (iSt COl§| •xeli«Bit«liU iilt& D^O), 
8.9I (10, C4«-ii)t 4«98 M (C3«S3>ff ^ '^^ CCiCM^)! 
0«7i« Cci3"*ca|^ }t 0«fO and 0«a6 (atfeiar aatlirl prat ana). 
toalraia, Fotaidi C, 71.3|| a, 9 a 3 | »» 18.37. 
^37^43^8^ raqi4r»ai C* 7i«83t H, 9*49t Up i9*48f(» 
SD(<«ClioUataB«6«Kaia (3 g) la atliar (38 al ) aaa traatad 
idltli a aotntioa of toroaiaa la aaatle aald (16 a l | 8J&)f daring 
1 fionr (ttia raaetloa vaa aatalfaad ulth a fav draya af bjrdra* 
hrmdo Bidd)» Baeolatifisatloa proa««ted rigidly and tlui 
arrstalUna aatarlal taparatad aftar tba addition af balf af tlia 
liroHlna tolatlon* flila aaa raaarad nadar radiiead praastirt laid 
tlia eiTvtalUna proditot atotalaad la ^ila war waa raarjratalllsad 
froa Ug^t petralaua giving 8p^«<liraa8^ol«ataB«««Qaa (1«0 g)t ^•P* 
103** (rapartad^^^ a,p, 103*)» 
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disti l l»d |iyrt4tii« (40 « i , Oftr soa) vm li«at#tf aeadvr rsflitx far 
8 n^wr t«d«r anhjrdroai o(N9iditi<)ii9« fb« aiirtttr* was dilutsd witu 
lofl«Hsold wnt«r nad •irtraoted ultti •thdr* thfn etti«r«al le^mr 
was wnahe*^  tttootffslveljr witD vatort dilute H^droebtoria aeld, 
antKiotiii biaarficniato aoltation (lOl) and vatar* rba atber salttticui 
wall dried m«r mhy^rovm sodiua sialpiiata* Svaporatiofi of tUs 
AOtirffQt ga're tft9lMt->4<«aa«4l--<8i« (GCO:) at aa oi l v^lelt »aa 
orjratalUsad froa nethaaol* Yiat^i 2*4 gf • • ? • i<>^ * (rtported 
«.!!• 10T-.108®). 
Haaotion at enol<iit*4*aa'"6*OBe (gCXX) wtth M axeaaa of 
feydrytgoto aatdi5o('H»hola»taaa-4«ft«dloaa LGQ^Ou^l) 
Trffataeat of {C0XX}(3«0 $) wlili an axoaas af Hfdrazoio 
sold fallovad tijr tasual worle«»up and ealtara ofeuriMat«grim)lqr ovar 
aiUcA «;«1 <4a x) providad axelativaljr iCGXIUVl) (in equilibrium 
with i t s tautomeric forms CCtLVIII ani CCIUX) ^araatarl«U« 
af |3-ditcatOBea • Itiis eoapoimd waa alutad la para fora froa 
tfta sotTaat »]ratea of llgkt 9atrolatia<^aasaaa (3)1) aad 
raevystalUxad traa aoatoaa* U«ld | 0*90 g| a*p« 0 9 ^ 
TJ.V, 7\ aav (KtOH) 292 IHI ( e t O , 0 0 0 ) . 
f • « . 2)«aT {iCBr) 3850 (OH), lTOO-1500 br (C • C • C), 
ha 0 
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^•M.R. 0 (CfWlg) 1«.18« ( tH , Og), i.0» (Cl ( l««| | ) , O.Cte ( C i S ^ ^ ) , 
0*90 mA 0*9t (dtlMr wtli jr l gr»m>«)« 
Aaftljrais* Pomdt 0 , 80*97} H, iO.tS, 
^3t"44^a ' ^ 9 ^ ' * * * ^* 31«00| 09 i i .OO^ 
Trtat iMit of (CXCII)Ca»0 g) 1 A tlM tuiial ««Ba«r «rtord«d 
a ensde ftredast nliieH V M ^roaa iogr i^vd or«r t H i e a g«i (40 g)* 
BltttlOB with Itgftt potroUiMHI»9iM« ( 3 i l ) gar* {QCL){in • q ^ U « -
liHtit «itt i I t s taatoatr l t fonw CCU «id COUZ)« I t was 
rserrntftlUtsd tnm I t ^ i t fiatrotsaa giviag i>ars prodsot* iTisldi 
0.30 i t «•?• iSO**. 
tl»V. 'A aax (StOH) SOO u i (^ 1S,8S0)« 
t^n.^max (RBr) ftTSS ((agGOO)^ 1S4(M1940 lir (C • 0 » 0 ) , 
taSO «•"* (aestats)* 
!f.^ ^«n« 0 (GBOlj) S«2t tiles (1H» C3->1)» 2tON (»l« (l^OOO)! 
Lis (Oic»«%)f o.TOs (oia«a|j|)i o«90 and 0.as (oinsr 
astHjfl protons)* 
Malys is . Pomdi C« 75»7a| U^ iO»39. 
^SI^4S^4 'OQ^^^' I ^f Y8«^3t ^9 iO»43K« 
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furthar uliitioii nitb «etliaiiol gs?» 3 •^MtiixrHh«s»»A» 
!i(Ni«i«««4i]fiini3Krabol9«tHI-«ii"4»-«iM (CCIilll) »e i7»ta lUs94 triwi 
•tbfir. Yl«ldy o«09 g| m*p0 ao8°, 
II,y. 9\ »«x (RtOH) 300 UN (e 14300). 
x«ft. '2)«a3c (Or) saiOy siio (id), 1740 (cai^^o), iftoo br 
(^ - C « C) aad 1339 m*^ (iiMUta). 
0 m 
n^H.n^Siomi^) n sd Uk« (OOi^ i dl8i^9«wr«d OB U^O •teaiia>t 
(1,4 lir (IH, C3«^at tlwtltUnttd on oAdltloo of 0^0), 
aasa {m, m^Q^my^ t.oso (cia«<:g )^i o,no (cis-^i^), 
0«93 Md 0 , ^ (Alitor mmtkyl groups), 
4itAlr»l>* Pomdf Cp 73«41| il« 9.83} Mt 3*91, 
^39^47^4 ^«9^'*"< f^ T3*87| t^ i 9•93} Hf 2«981(* 
3fe«>l!ydroy«*3^  >ftii,*«dl»rogO€tool«itaao 
1*0 8 oolatloA of ^oleatoivl (20 g) la otiMir (aOO al) 
imt added gradualtjr bro«ioo oolatloa (14 gt In glaolal aooUo 
aold ISO «1| ooatatalag aabydroiio oodlian oootato 1«S0 g)« fb« 
solid tbita ^talaod vaa flltorod aador tuetlfm Md vaatiod aitii 
eold otbar-aootle aeld (3|7)« fho dlbroaldo tbaa <fttalaod 
iras eraratalllMd froa aotli«iol (17 g ) | >•]>• l l S - i U ' (roportod ®^ 
• • p . 114*). 
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I n mMtOttt (300 alf f l i« t i i l«d 9Ver fitoO^) Md to« stuipftMsiaa 
ivas eooUd to 0-9 • To tblSf imm^m r«agMit ««• gr«d«4illy 
a^d«lt witit • t i r r i a g t i l l a Itromi eolour f«rsiat«di and ttia aixtiira 
w u tliaa Irafit at t ^ t taaparattira for 30 alamtaa* Wataf 
(j^O • ! } was atfdatf aad ftlia 4ll»roaekatoaa vaa f i l t a r a d sadar 
anetioiii waa^d al t l i vatar m^ aatHaaali aad air-4riad«Vi«lii 
«.0 g| i i ,p , TS-.T5*' (rapwtaa*^"^ «.p, T3«Ta*), 
gj>8yoaofhaltf^-4^*yy-fHii|f {(^pm) 
A alxtara of 8^yOa«-4iliroao«4^-obotaata0*3««aa (S»0 g)t 
aatliaaol (iOO a t ) a»d a i^dretn polaaalw aoalata (3*9 g) vaa 
tiaatad aadar raf lax for a baaro* fba aolToal waa raaofad hf 
^ a t i l l a t i a a aadar radoaad praaaura aad tfta raaldoa axtraetad 
witb atliar* mia atliaraal solittioa waa vaaliad a l t l i vatar aai 
drlad orar aaHordroaa aodioa aalpbata* Saaoral of tlia aelraat 
gara 6 «broMO<^olaat«4<-aa«3«oaa aa an o i l abioii waa erjratalUaad 
froa aatl iMol* Tieldt a.S gf a,{i» i33* (rapertad^^^ a«p» 133^)* 
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of fcydrwot c act flt 3-«w«iMi6>oohol»«tft'«A»,>«idi m*£'9§^^J 
Tr«fttmmt of (CC\IZ)(a>0 g) la Ida oooal aawior asd 
eolffisi ^ronatograplir oror • t l ieo sol (4{} g) f ro* oloUoii l i . ^ 
tiOiitioBo«*«t^r ( 4 i l ) farniidieil <CCI4rv|« Titio V M •fr«talUsod 
friHi Ugbt potrototan into fijto oiirotolUao jirodnel* Ti«l<ty 
O.id gt ««p« las^ (negative siotlotoin tooti* 
tJtV* A Mur (Eton) a»T m (e 80,»II0)# 
t*R, i ) MOX {mt) 16S0 (OaC), 1537 (a«Kh 14ft7 md 1990 ««*^(ii«»), 
^«^»R.^ (Cmslj) 8 « ^ i (ilty 64«<4|>t 9«03«0 (SH, C«*^ and C7«f)» 
4,niiio (an, ca-i^ f^ '^O®* (ci<>«^3)i o*79 (oia*^^), 
0«90 ma O.Si (othor aotliri prolotto). 
^stjrtlo* foosdll Cf 78*Sa| Hf 9»83t V, 13»«4* 
^37^44^4 *^^^ ' * * ^ ^i ^t^^t ^t 9*d9t ^* i3«a*i^ 
j|^,!H^feyo«o«iKr<^^yiW"f"^f 
3 f^S«C]folo«^>^«-eboI««titaN6'-oiio (S«0 g) la otikor (48 «1) 
woo oooUd to O^C, To tMo« broMlao ooltiaoa la glaolat aootlo 
oftld (80 alt 3i) woo addod gradual Ijr attli ooallaaoaa aMaitilag* 
fmt dro^o of tirdrt^roBle aold woro alio n.MmA dorlag tlio o^arao 
of roiMitioa* A Hill to i^roel^ltato tliui af^ i^ oarodf aaa oallootod 
hy f t t t r a t l M aatfor awstioa* Tfete roaltfoo vas aaoHotf altli oelii 
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ftOfftle aeid aii«l air-dried« Tialdi 3»!! g| s«p« 128^ (r«p<irt«4l 118 
a.p. 133°), 
3B|iM)iliroao«*sXroiiol«staii-<i<-ofifi (3*0 g) aiut poriXiftd 
pyridine (40 •!} wtre li«at«(i indsr r«tlax f(V 6 hours* thw 
rtftfitloa ndxtnrtt ««a allovtd to attain reoa toMporaturoi and was 
poured In to loo«eool«d natorf aeldiflod «ltli dllnto bfdrooftlorlo 
sold and txtraottd irltli o^ar, Tba atharaai aolutloa was 
waaliad aueoaaslTelf idtti watar^ oodltM blearboaata aolaUon {Hi) 
mA vatar* Tfila van drli^ avar makyirmm aodliM atilpliata and 
flltarad* Ranoval of mm daidloeaat m4 tba loliraat provided 
a saaii«Kiolld iftloii vas sutojaotad to eoliant elurottatograpliy aver 
aiUaa gal (ISO g) , Eluatea friai Ugllt patrolaUK-atliar (ISil) 
provided tlia daairad diaaena (CCX]aZ)i iitilo& vaa onratalUsad 
trim Uglst patrolatai* Tield, 3*9 gf «•?• 137-128^ (raported^^ 
ii«p« 139-i30 )* 
ll^ytfoa of eho^yfty>i,^*d4ti^«6-Oftf ((?Cipff|) ^p^ ^ f^fflfff 
of hydrasolo aeldiS«^sa<«'-!ioftooIiolaata-*3f4«>41«ia/*8y7«d7 
tatraaole (CCI^ ) iwd 8«»a««*3«"0«e*B*Ho«oeiialaat-4«»ano/"»»7«'dJj^  
tatraaola (gCiyP 
A eooiad eolatloa of bydraxole aeld in beasaaa waa ndxad 
nitH fraahly dltt l l lad tiorontrl fliiorlda atbarata ( l .S «l) «id 
to thla was added a aolatloa of(ccxxil) (2*0 g) la Haasaae (29 «l) 
183 
Qfir«r m p«rieNS at 9 hoorv, T^e renelid^ aixtnrs WMI tii«B allfhMd 
to ati»tf «t roim tm^^rmtmte for 30 kmwt; thi9 wmw thmi W8tli«<l 
«itee«»iivaty wttii mrnt^r^ aodinai i»ieiiri}ciiiAt« soliitloa (8A) ana 
wat»r« I t wfti ari9i! 0V«r anltrdrotts todimi sttlpliatt mA tfi» 
«<}l¥tNit rawirodi aedter rwSitoa^ j^raaattra to abtida « rai^dtii v&iati 
wiui flliro««togr«!ilia<t m»r a lUea sal (40 £ ) • glatiaii vi tH 
1i«iisa]ia««thar ( tO i i ) affordad {QGW}* flit a waa oi7«t«ll ixad 
from U i H t fiatroleoa giving Ilia ptura dianatatrasoia (QQIMU 
Yieldf 0.80 g| M.p* i«9*» 
TI.V»!A «a» CetOH) aSQ an (€ iO^^O), 
J.R, S)«a» (i£»r) iSIIO (C-iC-CkC), 1510 CQilf), i4d0 Attd 13t5 ©•"'* 
l7,M.I{«b (CPOi^) 6,0S an (as, C3«i» e3<f| 64*f ) t 3*a«d ( i H , 
oTa t^ *^is HI) I o*fda (cto*»(^}t o.roa (eia-cg^)i o.as 
«i4 0*TS (othar m i t ^ l ^ratfBiah 
/toal3r«Aa« ranatft C, 78*saf H, iO.iOf )l» i3*39« 
Cg^^gH^ reqairaa i G, T8.fT| l l , t . 9 9 | ff, U»Zt%, 
fwtthmr t la t ioa vitft b^xaaa^tbar ( 3 t i ) gcra 03d4at i^ 
profftiQt (OQUn) ivhic^ vaa eryatallisatf froa etttaaal* Y i a U , 
0.40 gf a,|i* Its®. 
U.V. ^ aax {mm} 338 aa (^ i t t«JO), 
I . H , ^ aair iWir) mm (C»C-0«O)t iS«0 (0»C)| 1918 {C»II)« 1463 
mid laao iwi** (ii«^). 
184 
0.90« (C10<-q|3)« O.TOi (Ci3'-Cg^)| 0,3i Md O.TS 
(otftsr ««thyl protons). 
TO a solntion of 3P -^«e«toxyoholait'>^9*<»i«*7«oa« (CXClll) 
(5«0 g) in atisolttt* •tHanel (100 •1}^ byftro^lorie aeid (9 alf 
iS^) was tt6dod mtd tho roMtion «ixtar« hoatod oador rofltuc tor 
2 taonr«« niioii tlie r«aottoa woo allomid to eool, tli« ttioaooo 
aeiieratod ao platotf was filtorod and roocyotalUatd trtm 
otfiimol* Yieldf 4«0 gf • • ? • iift (roportod a.p* l i s )« 
3o(«4o^ftdooholt«t«g-»oa*>7«ono (CVI) 
To a oolatlon of oliolaata^fS-dioii-T^oaa (4.0 g) in 
<^torofor« (39 «l}f a (^lerofora aoltttlta of parb«axoio aold 
<2*ll «olo eqidliralettt} aa^ tmr oiiritala of p«>tolaoiiooolpiieiiie 
aeld voro addod amd tho roaetloa aljctara kapt la dark for 
34 hoars* Tiio soWsiit was roM^od tmdor raditood proasuro and 
tUft rasldoa oxtraetod oltti otkor* The atboroal lajror waakod 
aaoeasslTalf nith watart aodlos H«an»oaata aolaUoa (5%)t 
vator and drlad ovor aahydrotis sodlvH salpliatoc Haaoval of tko 
sQliront i«ro an oi l (3«0 g) tliat was ekrosatograplMid wr s lUo« 
gal (60 g) , Eltttlcm lAtii light pfftrolt<ia«alher (3 i l ) gavo a 
185 
solid i^loli was orystalXixed froa Ug&t petrolem to glvt 
nil 
d<t4pH>3ddooholest-^«-«Be-7«OB« (CVI), Yield, 2*5 g{ • • ? • 
ffiid ••ai«pa i38 • 
4"«re«oeh0lests*3>S*di8O«'T«wic (CCXXIII) 
To a solution of 3^t4(^«o!»03yoiioI«8t<-5-«ii-7«oa« (2*0 g) 
in ethor (30 al) vas added acetic acid (20 al) aad iifdrobronio 
acid (10 aly 42K). Tlia reaatioa aixtora was left at rooia 
tw^eratnre tor Z hoars* T&is vas tben dilated with water aad 
layer 
extracted with water, fhe ethereal^was washed saooessiveljr with 
water, sodion hioai^aaate eolation (5^), water aad dried <n9r 
anhjrdrotts HanSO^ * Svaporation of the solvent provided an oi l 
lAif^ was cx7"t al i i zed from light petroleoa yielaiag pore 
di^one (CCXnil). f ie ld , i.SO gf a .p /^° ^ 2 * (positive 
Bellstein tes t ) . 
Reaction of 4'-<iroiiooholesta-^>8»diea-T«'Wie (CCXXIII) 
with m excess of hydrasoie aeidi7a«'a»a«"4« i^ir<MiO^«<ieaocholesta^ 
3,5Hlieao/*7a,7><7totrasole (GCLVill) 
Oienftie (cciciail)(2 g) was treated with hjrdrasoio acid-
boron triflooride etherate in the taual aaniier* The osual 
work-op provided a dark brom residue ohieh was subjected to 
eoluwi ehroaatographr over s i l i ca gel (40 g) . Elation with 
benzene-ether ( i3 t i ) furnished (OCI^VIIlXpositive Bellstein 
186 
tttst)* vtilflli wa« orystallls«d tnm etttanol, IT!•Id, 1*3 g| 
••p« 192 • 
ii.v. A «Mf (Eton) 2sa mi (^ i«Too). 
I«!l«i) atix (SBr) 1630 (C«C)» iSOO (C«K), 14«0, i3T0 (KitH) «td 
899 «•"** (C»Br). 
f»M«R, C (01)013) 7,3t (iil, aSH|), G,48 ditt* t (iU» 03-g$ 
r«5 Hs), 4.93 «0 (fH, 03^1), 0,93t (OlO-qig}, O.aOs 
(Ci3«e^)t 0«90 and 0,34 (ot6«r withjrl protou) , 
Annlywiw* Pouadi C, 64,6l| H, 8.2O; N, 11.17. 
^27^41 V ^ r«qttlrMlC, 64,«7| H, S.lS; N, 11.8854, 
g*AeetoyehoUet«'^.6'"d^^'«3-»a« {QQXXl^fl 
ChoUet«4-«]i««-3|6«'dioii« (GIPX)(3*a g) pjrrldiaa (S ail) 
«iid sue t ie an^diido (3 al) warn liaatad on m •Hem b«tli for 
30 boari* Thm dark brow solutim tfktaiiied waa pourad into 
QOld vatar* aoldified vtth diltita iqrdroiiltlorio aoid and aartraotad 
nitli atfter. The atheraal loyar was vaalted aoeeaaalTaljr aitlt 
vateFf dil* hydroehlorle aeidg vatar, aodiaa bioartioaata 
uQlttiimt (9^)9 water Md drlad orar anlijrdroas sodiiai salpbata* 
Hataaral of tha aolvaat provided an oilf attiob was oirotalUaad 
e . 85 




Tr««t««ttt of tfio8<Hi« (ccmv) (2*0 g) liiH kr^Moio 
toA^ nooor^sg to in* waal Mottiody g«r« ( ccux ) u m 
oil« fliiff wM eiTatalltsotf froa se^oiol ftol^iag ^oro 
di«aototr«sot« CGOillCh neldf i«S g| ii«|p* 2id^« 
I,IT* VMUT (sar) 1700 CG»C«^3I*O«C«»)» teas (c«6«Qiic)t um (o«ir), 
14gS, i37S (lf«!f) mA laOd OK*^  (6"«), 
<9,M,}t, C> (CBOlj) 6«So (|S» C4«^)i 8«S8 br«« (!»» OT^ l^ tiM 
0rl«dtng MOdol oiiovo tk« dIMoiral tmglm 6«t«tim C7m 
«id C8-{l to bo Alaost 90®)« 4*46 me (ai» Ca«gg)f a*3S« 
(an, %oo3)y o.»o (Gt(M:^}t a.7« (ots-ci^,), o«3s m4 
0*81 (romdlaiiig a o ^ l protimo)* 
Miairoi** rowdi Cy ra»89t a, ••tat »# t i . n * 
^29^44^4^3 roqiilrootC, 7a«8&| a, 9 t i7 | Iff X%*M$m 
fi^tHoMmteolootftH.g^^oa^^iMo (SCuy) 
4 wiztttro of 5<4^4ro]3r«S «^olottHi««3t6«4|oiio (CGKtX) 
(3«4 g) | a^«otat« otliaiiol (400 «l) m^ soito* l i ^ ^ C^  • ! ) «&» 
Itoatod la^or rofltnr for i lioiar. Moot of tlio oolvoat WM 
rmmre^ by diotltlattoii waAer ro^aood prosotirof rooldtto wm§ 
dit9to<l witb witor sad oirtrootod idltli otlier* flio ottioroal 
188 
wittr. tiki* vM ivt«4 •vtr •al^irotis ••iliwi siilpliAt** l«s«<r«I 
ffi f f f t f f^  I r t ' f t^f i#fff*Wff4''fiyyif?ffif^Wff^?4tr 
^«>f*f^»lftlilf*4OTiifff4tf^fit ( f f imil l 
%or«« Irift««rl4« •ili«rAt« ( M ••««lrtt) «•• •ff#«t«i t« t i t 
mw «tU«« i»l (40 fK ilttllfl« l i t i i %«fta«M««lh«r ( U t i ) 
rt«i4t4 (eemni) « i i^ «•• •urtiAiUtMi iwm ^ vkm9U fi«i«i 
90 * 
••p,^^ ant • • •«f • iOi*4 
gltitlwi lAtlk HwiMt^^ilitr (411> g«r« (o#lilll)(0«fd g>» 
189 
iB <^Ur«fftni ««r« iiAd*« • •ol«tloii • f f«i%«is«|« «ii4 in 
«lil«r«f»r» ( i « • ! • ftfiilYftUal) «»« f«v tirttftlft • f f*tol«ftBt«» 
sQlpliMitt ftiti^ MMQUrirftt* »• ftfttftlips** fk* y««ftllMi alxtiurft 
was ftllavai to 9%m* m% w^m t«afi«r«ti«r« f«r |0 Mar t (fragrftsa 
et tka raaatiaa waa aaaltaraA %f t*l»a»)» Salvaat «aa tliaa 
ra««vad hy d i t t i l la t laa aadar raAaaad j^rataara mA tka raaldaa 
asrtraatai altii aliiar* fha ailiaraal aalaila* aat vaateatf 9m»9»'»' 
aivalr aaekail attb aatary aadiaa aiaark«iata aatatlaa {$%) amA 
aatar* TMa vaa 4H*4 w^r aairdratta laiiatt aalj^liata* taawTai 
of ^ a aotvaat gcra a aaal«aalltft ahlaii vaa ^rfsatafrai^aA 
ovar at I lea gal (49 g)(aaali fraatloa •! iHaat H at vao aallaatad)* 
Btattaa attli ttglit fatfalatii««tliar ( l i f t ) gara 4j^>Sj>axidaalialaat* 
»*aa<««*0Ba (CCI«I!)« arrtlalUaad trm Ught f^attalaas* ¥iaUt 
0«35 g| • •9 * i ts • 
X.s* ^ MY ( n r ) i r id C6ae)» 0ao (C«C)» aM SfO as*^ (apaxl<la)« 
if«tf*t, S (CBCl,) s««i aa (aB, Ci«f I CiS*i)9 S.ii 4iat. 4 (IB, 
(ei3«ca||)« 
Aaalyaia* raaaAi e» Si*39} 8| IO*SS, 
190 
(OOtJCtfl)* I t m «nr«l«ltls*i tfm a g i l f«tr«l««i t« •»%«!« 
tf«ii,ii, ^ ((met,) 9»fs i (iRt ^i^^i ^=t*« >•) • * • • • (9B9 «^%>f 
f * M • • ( 0 9 Otrif ^^h MmMmt im$ ^^*M$h ! * • • • 
CtRf ^ t it«i99«ttrti M &gO tfiiali^h 9*90 C^'t^'*^)! 
O.fis C<Sti«<i»)f <»»•• « « 9»tl (•iii«r • • t i r t prMvaa)* 
^t^4d^4 r*4|iilr«» t Gf tf*S4} i | iO*il$(» 
•ff«r4«d (ect i t t ) * f M t «M •iir«tftUlwi4 fff** UfHt p»tr«l«wi 
ri«ltftB| 4^|S «»il4«Hlf<<i^9U»l«a««»-t««a* la nfft l t t lUat f«f»* 
YUU9 0»30 i i Sti^* t i t * . 
t«ii« ^^  s«s <iBr) ifos (e^U itat (o«e) « M ait m"^ (n^xtii*)* 
Nf*ti«». £ (c^ig) $*f m <«i| ea^t ea<fH 4.i 4 (is, e4*f| 
jr«i 8s)» a,a m (ai, eTi|g)f o»ttt in^^^h d**** 
<Gta«ll|^)t t«i4 ( t iMasta i wm^ft fr«t«Mi)« 
Asalralf* faaaai C» tt«at| Hf tt««l« 
^at^ ta^a ^*t"A'** ' t^ at*4t| Bt st*aaii« 
191 
f » • i » l « i t « i «f •«t««t«jqr«iittl«9t*<*4ft<«4|i»«i««i« 
Coesnv) (s«0 §> im <Mil«r«f»ni {» • ! ) ««r« a i i v i • • • lut l t i i 
Of p«fii««t«t« Ml4 ( t i i * ! * • f«|val«i l ) I s mHv^Hwm m4 t«« 
•«r«t«l* ftf t«toltti»Mtil9ii«al« M t ^ Mttoiqrirat* • • •«tftl|rtt* 
fli« r t M t i M •tslwr« vM iai«vti t# ttiiMl «f » • • • t«^ptr«ltir« 
f«r S h»«rt» • • ! • « • I r««iv«i UMiov r«i«M4l yrMinr* M i r«ili i i« 
•«41«i %lotfli«iirt* • • t m i t a (iH) rnnA «st«r» fli|« «• • i r t«« •vtr 
•Biir4r«ttt ••ilwiH sutpii*!* Mi« flt««r««« i tactal H tut ••lv«at 
(40 f ) (•«•» fr«»llt« o f ^ ^ • ! M i •• l l««i«i>t i t t t l lM vill i 
4«M«3<i4M (GCyn)* HA* «i» «rr«t i^UMi fr«« I l iHt 9«tr«U«i* 
r i«i«f 9«S9 f i Btf • l i t » 
0.V. > MX ( t i m ) t i t M (^ f t to ) * 
i«a« i ) •«« ( o r ) if4o im^mi)^ i t t t (e«$«««d)t u t t (O»Q)» 
IttO CiMtftH)«MI t i t t is**^ («»* i l i«K 
ir«tf.R»S (€061^) i»te ( t t» 04«ilt t« i »r,« ( n , Qf * f f 
sn«4l i« • • i * ! tiMHMi iiMi ilii«4r«l mkg%$ %§tmm e7«f 
«i« Ct<f u %9 ate*9t fO*>f t * t • ( « » | t i f g ) f 8 . I * 
( « » %€oe) t ! * ! • Ceit«%)» t * t t i {u$^^h <»«•• 
«i4 0«tt (r«««i«il»g ««tiirl t r t i w t K 
192 
8«t« X Mt« (IKHI) i4f M C l i i l i ) 
iM9 (0»e«o^H t i l l i^i^h i i t i M4 toio m^ {9^U 
HM^M^ ^ (e»Qi|^ ) «a« ( « t e««i)t s*tt iir*t (tSt iit«pi 
I yflt i i i iUftTtlft l iff i i i i i lmi^f i^tiitfiilBrffyyii^fftliiffiyt^ftitl^^ 
Ct»0 i ) V tm ptfiMUI^O «^< t« tilt « •« • ! «MUl«t t>rqyided an 
• I I «iii«ii ««• tiMr«Mit*gripiM< «r«f t t U t * t» l (49 gK t l « l t « i 
vttli Ittlkt 9«tr*l«iM«ttii«r ( m i l f«r« tti^M^iMi Ceeid!ril)f «fei«ii 
193 
X,lt* A MX (Or) 3400 kr (GK)^  IfOO (€«C«OiiO«^)i iSM 
(OBO«O»O) Mtf ttoo mT^ (o«o)« 
ii«ii»i, S (eseiy) o a i i»r,9 (18» e i ^ t •atiMiiitiiit i l t i i »,o)t 
8,fS »r»t (iKt Of«|ii »rt««li« ttM^l • ! sftitMM (oeufi i ) 
(eis«q^)t o,if mi o.it (MMi»lat attlv^l »i«t«M). 
immlyU* P««i4i e» fi»fO| 1» iO«4a« 
e^w^o^ r«f«ir«» I Of ti«Tai i» 10*40)1* 
rwtt«r •l«tl«B villi U^t 9«ir«U«i««M»r (t»it> 
•ffor^ti fo(^<y<r»y<0^'«—tlWBr*#('»#tliiffc<UH*>4''-»ii'«••'••» 
(ociiix)t 1*1 «ii «M •rr»lttiUM4 fTM ligut p«trot«m« ri* i4t 
0*JM g| •*9* i f O \ 
9«?* A mtm (atoB) tat Ml <^  oaoo)* 
1*1* ^ Mor (»! ' ) a4ao nr (os)« looo (o«e«Oiio)« aato (Q»6) , 
tOSO «|4 1040 m^ (C«0)* 
if4i*a* ^ (GBei|) ••4ft (i8t 04i | ) , a*a iir>« (tf» e f«^ ) , a*4« 
( « • «<Mij|«ai^>» a*t« (IB« «oq||)t u io (IB, <it 
4l«iP9««rH «• 9^ 0 •iraiMi*)^ Uf (OtO«C||g)« o*fif 
(ota«0|y)» o*tt M4 o*ao Cttiwr ••fti«ri pf*t«ui)* 
Ai«ly«l«* rtvMIl Of fi«Otf I f I0*S4* 
194 
A •lst«r« •€ 4<-k]rdr«]qr««<-«tli«iar«h»l«««»«««i««l•»«•«««• 
( CCLX7II ) (iOO «c}» 9 i i r i n « « » r r l 4 i « « (0 *9 • ! ) m4 4 l » t l l l « 4 
• • • i t * aokftfrtd* (Q«a at) « M I I«« I«« MI m Httm i f t t i f«r i« Mure 
of «h« ••Ivoat (iffori«« «i oi l (43euritl}(<a iO ag)* 
!!••• A au (t^«) ais M (^ atoio), 
! • « • ^mur ( O r ) tTt0 ( M * ! • • • I « U ) » Ittft (e«0«0iiO«^S), 
MOO (0»G«c»e}, M« iaoo «i*^ ( M « U H ) . 
(ccLiax)(tSO ag) was htatoi «ith p«rlfi9d prri«l«t (o* i at) 
Mid frothIr <lotSlI«4 atotlo mAr4H4% (O.t at ) «a a otoaa hmtk 
for to lia«r« ai«*r oaferirtat oaatflUoao* tfsaal «arifr«ap aai 
roaarol af tli« oalvoat ]pr«rl«a4 aa at I (aa tao ag)* 
9«T, A M W (gfOB) aat M (^ f t i o ) . 
I .B. \) a w ( O r ) ttSS (O i | |^ )» t t f t (OiiG«C»0)| ifiO (0«0), 
DlOt ti»0 (aaatatat ait at) aa« 1040 aa**^  (O«o)* 
» ^ . . . S ( o m , ) . . . . (ffl. 04^1). . , 1 . r . . ( « . CT-^., 
Mha«ral Mgta liotaata Cf<f Md Cg«f la otaaat 00*) 
9«S^ im, ^ - < l , ^ ) t S . i i (iB> -^m^U i * ^ («tCigC(^)f 
195 
jiii«irti«* f*iMii o» u«4i| a« io«tt» 
(OXOVII) (t.O f ) iA4 4lt«tk]rttMla« (iO • ! ) ««• r#fl«a»« for 
4t h*wf m « li««Uag •«•%•! ( t l i * ^rtgroit • ! Ifet r»MliMi «• • 
«li«ok«i tlir«tgli «• ! • • • ) • AfHr •««pl«tt«i 9t tfct wmtimk. 
Mil l * WM 4t«Ull«« i»4»r 41alBl»li«4 yroMir* a t i lk« r*»A4a« 
mm%rm$U« «lth •tai«r» fH* otkor • • 1 « U M V M «i«i VMh«4 t«t«« 
witk vaUr* I t « M tkM 4yl«4 ovtr • •4 i« i t u t p i t u Miurdrotts* 
i(«i«val of tli« • • iTMt «• m S U M %«tii fr«fl4«4 in oily rosidwi 
fUo w«t •rr«tft l l lM4 fr«« oloonol. Yloliy 0«S ft • • » • i^i** 
I . lt , VaMT ( O r ) Hao (tiornt 9S)y tT40 (QB^SgO) M i Ufd OM"^ 
(C-il)* 
if*ii«t« S (C0CI3) 4*t M City ei«< f^ 4 * ^^  ""^« *** ^ ^^» 
m^)t a«i« (ti» <l9«^)f >*a • • i^<e^)^,u9 ^ryt 
(ei«Qil 4tiia»lflit« m •h9ktmg i4«li 0,0)» ! » ! • (Ct9<^l,)y 
O.TSo (CI9«<Sg)t 0,tfy 0«80 (oilior aotkrl ff^vpt). 
iiiiairit** f^Mit e, fi«s8| a« ii»4it ai« i.fa« 
196 
vM r«flw«d M • li««U«g MMt*! f«r 10 iioiirt* n « r«MtiM 
«lxt«r« «M tkM «*rfe*«*iip i s U t m»mm% mmm%rm UmftA vf 
•tkiHiol c«r« lidatt «l«<k*l (ccLxnii }« n»l*p o*to gi «•»• !••*• 
I.R. V Mur (Or) MOO (0H)« 9«10 (nD^ ITM (O^S^^) «I4 
IMO «•** (C-H). 
1I.M.I* ^ (0DC1|) S.O m ( l l» eS«o(£| « | • l i Bs)» i . 4 t Ult« 
(iBt oft-i)(i)» %.u (sst Gigooo), 3.i • • ( i i i - q m ^ ) , ) * 
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